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ABSTRACT ^ 

Presented in this teacher's guide for grades 7-12 are 
lessons plans and ideas for integrating industrial a^^ (power 
mechanics^ graphic arts^ plastics, and electticity/electxonic^^ and 
ehvirohiTiental education.; Each^ lesson originates Witli a fundamental 
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stu^ent-rcentered in-class activities and pu^^ 

community activities. Space is provided for teachers to note resource 
and reference materials^ audio^visgai aids, and 

ccwnmuhity resources. The giiid^s are supplementary in nature and the 
lessons or episodes are designed to be placed in e>dstih^ course 
contend at appropriate times. This ^prk Was prepared under an IS EA 
Title III contract for i>rpjec^: I-C-E 
(Ini tructioh-Guxxiculum (BL) 
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PREFACE 

^^Oikus/' for house is the Greek origin of the term ''ec 
studies our house-^whatever or wherever it may be . Li 
expand or contract to fit many ranges--naturil and manr 
environments, our many '-houses'' if we omit rancbr and c 
complexities . 6ur ''oikus^^ uses the insights of ail ixih 
muitidiscipiiriafy program like ours nebes^sariiy results 
a lohg time, our pr^Dgrala ring^ thru l2. The environ 
values i These values have their origin^ in the "oikus*^ 
minds. Let us become ^masters; of our house by replacing 
with ^'KnbW thyseX^^^ ^ 

1. Written and designed by your fel^^^ teachers, this g 
to fit appropriately into existing, logical coUrse c 

2i- Each page or episode offers :sug;ges tions . Knowiiig: yo 
to adapt or adopt , •timitiess chances are here ,;fpr y 
Many episodes are s^tf contained ^ some bpenrmindedy 
developed over a few days . 

3 . try these episode^ . but please pre-plan: . Why? Simp 
and no curriculum will work unle s s viewed in the, con 

4. React to this guide With scratch ideas arid notes on 

5. After using an Ipispd^ fill out the attached evalua 
duplicate., or request ^more of these forms* Send, the 
vWe sincerely want your reactions or suggestions --hei 
evaluations are the ke v in telling us "What works" a 
tne guides:. ' • 



TERMS AND ABBREVIATIONS: 

ICE RMC is Project ICE Resource M aterials Center serv 
s chbpl dis trie ts in CESA 3, 8, and"l. Check the Proj ec 
resourcee. Cur address and phone number is on this gui 
/ or: call us for any miaterials or help.> 

■ , , 5^VI is Bureau of Audio Asual Instruction, 1327 Uni 

( Madisop, Wisconsin 53701 ( Phone i 608-262-1644) . 

i Cognitive means a measurable mental skill, ability, o 

i Affective refers to student attitudes , values, and fe 

i 

i 



PREFACE- 



s the Greek origin of the term "ecology". Environmental education 
atever or wherever it may b«?. Like an. umbrella,, our house can 

fit many- ranges --rnatural and man-made. \)e cari add quality to; piir 
y "houses" i^ we oinit rancor and cite long range gains , cos ts,, and 
ikus'- uses the insights of: 411 subjects . Thus , a rational, pps 
gram like ours necessarily results . ATsa, since attitudes grow ov^r 
ram ranges K thru 12^ The enyirpnment bur attitudes or 

-have their origin in the "oikiis" of our collective and rndividual 
. masters of our house by replacing the Gireek adage of ''Know thyse^lf" 
d thine house." 

jf 

ed by your fiellow teachers , this .guide is .. supplementary in. nature- « 
ly into existing, logical course content;. 

de offers Suggestions. . Knowing your studehts best, you decide what 

Limitless chances are here for your experiment^tibh and usige. 
self cpntainedj some open-minded,: still others can be changed or 
ew days . 

h hut please pre-plan . Why? Simply, no guide has all the answers, 

V73rli work unless viewed in the cpntext of your studehts . 

e with scratch ideal and ;notes on. the episode page^ . 

sode, fill out the attached evaluation form in the hack. Use, 

est more of these forms. Send them' singly or collectiyely tb us. 

your reactions or suggestipns-''negative and; positive Your 

g tcey in teiling us "what works" and in aiding our reviilons of 



ONS . 

ICE Resource Materials. Center serving all public and non-public 
ESA .3, 8, and y. Check the Project ICE Bibliography of available 
ss and phone number is on this guide's cover. Feel free Cb write 
terials pr help. : 
udio Visual; Instruction, 1327 University Avenue,- P. G. Box 2093, 
,701 (Phone: 608-262-164^). ' 
easurable mental skill, ability ^ or process based on factual data, 
student attitudes, yalues, and feelings. 
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C 1> Energy:. fro m .-the ^ su n.., the basin 

0 . ^. ■ — 

^ ^Ts6urce :o£jaTl^. energy,:, is converte d- 

^ throug h Plant. -phbtosvhthe sis. into 
p ^ , . _ . -r-~- — — 

T _a_for2L^lJ^U^ 

for life processes. 



BEHAVIORAL -OBJECT I VES" 



Goqhitiy^ : The student 
v/ill be .able to write a., 
short paragraph :brief ly 
explaining the relation- 
ship of sun energy to 
fuel sources. 
Afff ectivGL; -Th'4 student 
v;ill gain ah appreci^tipxi 
for the roie of ^the sun ^ 
in. raw fuel production; 



Skills to. :be Learned 

1. Kow fuels are fornied.- 

2. iipw fuels^ are refined. 

3. H6v7 fuels are used. 



DisciJ 
SubjeJ 
Prpbld 



II. Student-Cente2 



A .- Thr u class J 
develop a J 
.cbmbustibid 

1. Oil 

a. ' Gasoll 

b. Euei: 

c. Kc.x*os| 

d. Tar. 

2 . Goal 

a. Gas 

b. Gdke 
3_. Natural 
4:. Wood 

a. Turpe] 

b. Wood 
How was/ is 
responsible! 
"fuels^'? 
Hov/ is sun 
released frl 
1.^ Burn .soiTi 

in a^ pan! 
release.! 
Films " Ref i| 
"Story of 3 



B. 




bun,/, the. basi c 
L isi converted 
l/nthesis into 



Discipline Area Industrial Arts 
Sub j e c t ^ jP oWer Mechanics 



Erobiem Grientation Fuel :S6urces, & _^ Grade ^-^bZ 

The -Suri 




Stu5eht--Gentered in class 



Thru class discussion 
.develop a list of 
combustible fuel sources.. 
L. Oil 

a. Gasoiine 
;b. Fuel oil 

c. Kerosene 

d. Tar. 
-2. Goal 

a. Gas 

b. Gbke 
3:. Natural gas 
_4i Wood 

.a. Turpentine- 
b.- Vtopd alcohol 
B» -H6v/;-v;as/is sun energy 
responsible for these 
"fuels"? 
Cv How is sun energy 
released from fuel? 
1/ Burn .some fuel oil 

in a pan to demonstrate 
release. 
Films "Refinery at VJork" 
"Story of Gasolines" 



Outside* Resource and 
Gommuni^ty Activities 
L. Field trip to 

refinery:. 
2. Representative: from 
petroleum i ndus try. 



ERJC 



Resource and Reference Materials 



Publ ications r 



Auto ' Mec hanics^ I .i damentalS f 
Hartfxn Stockel 
Gopdhv:^art-Willcoj: 



A udio-:Visnal V 

Rf^f inery at ^-fork y Shell f ilm 
1-j.brar^- / , ^ 
S tory of Gasoiih e : 

S. Bureau of 7!ines 
jf^52 385 .donseryihq Our Natural 
Resource^^ Univ.. of Illf 
To 0'86 4 Troas uf G S .of ,^The Earth ^ 
University of 111, Champaign > 

Commvini ty : 

1. Representative from' petroleum 
industry. 

2. Fuel Oil Dealer. 

3. GbmbAstion engineer; 



Continued ;arid Additional S.ugge 



1. Develop collection of "fue 

2. beyelop bulletin board of 
refined) 

3. Develop bulletin board of 



ils Conti£iied_^^ Additional Suggested Learning; Experiences 

1. povclpp collection of "fuels"' Foth raw & refined. 

2. Develop^ bulletin board of fuel cycle (sun-raw- 
refihed) 

3. Develop bulTekin; board of , a refinery process. 
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Q 2 . ;Ali HvincLor^ ganisins interan i- 



N .--.among tl^emsel^es arid their 

E 

;P 
T 



envj^inent, forinina in^>>j^^ 
unit caried an ecosystein> _ ^ 



Discipline 

?ject"-^ 

Prqbiein Orieil 



,-BEHAVIOrJU^_:OBJECTj^ ^E^ 
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Cogn itive ; n^he s tudent ' 
will nafae and compare 
in writing- th^e four 
basic systems of an. 
internal comi^ustiori 
engine to the systems 
of existence* 
Affe ctive^ The student 
v/iia realise the Interaction 
between .the four basic 
systems of an internal 
combustion engine and the 
effects produced if brie 
or more systems fail to 
function pf:brerly. 



Skills to be' Learned 
1. ^Principles of internal 
combustion. 
S*ys terns analysis 
B.asic systems of internal 

c::ombustibri 
a.. Fuel 



3. 



4. 



b. ^E-ledtrical 

c. Cooling 
d\ jExhaust 
Syse.eins necessary to 
fiumazfi exis^-ence. 



^SUGgESTd 

I. Student-Centered: rn"d 
activity 

A. Film on internal c| 
ion. 

B. Transparency seriel 
discussion of basil 

, internal combustibj 
' li Fuel * 

2. Eleotricad 

3. Cbbling 

4. Exhaust. 
Discuss function ,& 
impbrtance of gauge] 
performance indlGalL 
Develop flow chart ^ 
what results if bnd 
these systems of gd 
fails to^ f unctiori 3 

E. Compare basic systel 
their functions to 
living, in todays w6| 
(Compares to) egs. 
1* Engirie--- Living ij 
genef ai^.* T 
FuGi---Gas, oil J 
eiectrici'ty. ^ 
Cpbliryc; \\ir> v;a^ 
Exhaus e- -J^a^e: . dj 



C. 



D. 



2. 



/I. 



fanisms interact 



ind\ their 



Disciplino Area .Indus.trial Arts 



aq.^an. intricate Subject 



Power :Me ch an i c s 



^ Problem Orientation . internal iCombugt-r Grade 10,-1 2 

ion vs . Externar Exis^tehce 



I.' Student-Cencered in class 



SUGGESTED LEARNING EXPERIENGES" 



A. 



'5. 



D. 



E. 



Film ,on internal combust- j 
iorii , I 

Transparency series & j 
discussion of basic | 
internal combustion systeras 

1, Fuel 
?V Electrical 
3.. Cooling 

4. -Exhaust 
Discuss function & 
importance of gauges or 
performance indicators. 
Develop f lov/ chart on 
what results if one of 
these systems of gauges 
fails- to function properly 
Compare basic systems & 
their functions to people 
living i:i todays world. 
(Compares to) egs. 
• 1. Engine-^-Living in 
general. 

2. Fuel-"Gas:, oil, food> 
electricity. 
G66-Iing.--/\ir , v;ater:. 



ill. Outside Resource: and 
Community ActivTties 

A. Sociologist 

B. ilave students find 
examples in cpimun\ty 
and determine ^basic 
ihtegfai systems 
and their functions .- 



:4. 



Exhaxise— Waste disposal 



(Con't) 



Resource and Reference Materials Continued and Additional "Sugg 



Publibatibns 



(Gbn^t from I.) 
5. Gauges—Communications 
(Gon't frbm il.) 
1. Have students find othe 
interaction in the cpmm" 
them identify/ the basic 
define their functions. 



A uclio- Vi s u ai : 

Fi Im- PiBG/ s X f Ihterrial^ Corribustiori , 



jSa^ MLs Continued- and Additional ; Suggested Learning Experiences 
(Con't from !•) " ■ ' 

Gaiiges^-rCommunications 
i (Con*t from II •) 

j !• Have students find other examples of 
I interact^^^ community arid have 

I them identify the basic systems and 

1 define their functions* 



:2.6ri> 



e 3. Envirorimeht:al factors are limit ing 
K __^n^ n umbers of organisms Ixving DisGipline 
I within th eir influence, thus, e ach sub j ect 
T - jSteggJMAJgy fi^ng. Probiem Ori. 
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BEHAVIQRftL G BJECTTVP^ 



CO 



Cogrl^^ej Students will 
orally, or in writing, 
list and illustrate at 
least three physical and 
three psychclogical effects 
of crowding. 
A ^fectiye: : The student 
will realize that crowding 
results in adverse physical 
and psychological eff^^r^^-o ^ 



^suggesteI 



Sk illsj ^tQ^^ l Learned 
Hazards in Environmental 
crdv; " * 



li Student^Centered iif^ 
activity 

A. Conduct experimeritl 
the f o i lowi ng Gorid| 
i. Develop siniple 

stucJents:, in pa] 
v/ili dis:asseii^ll 
a single cylindel 
.1. — >2. Provide only onel 
of tools req*d. 

3. Limit work area 
one table. 

4. Limit timei 

5 . First team f inisl 

B. Discuss personal ai] 
feelings experiehce| 
experiment, 

1. Low production 

2. Confusion 

3. Frustration^ 

4. Irritability 

5. Waste 

6 . Injury 

What is the result . 
this happened in tov 
Relate experienced 
concert #3. 



C. 



^D, 



ERIC 



f a c to r^s a r e lU mi t ing 

'organisms living Discipline Area Indusriai Arts 
|I uence, thus, each Subject 



Power Mechanics 



carrying 



Problem Orientation Crojidiing^^ i^^^ Grade 9-12 

shop. / ' '.-^-.-^ 



;^?ill 

19/ 

lat 

and 

]j;f fects 
Int 

Ibwdihg 

Ihysical 

lfe_cts_. 



latal 



SUGGESTED LEARNING EXPERIENCES 



Studeiit-Gentered in class 
activity 

/v.- Conduct experiment arbur."^^ 
the following conditions : 
i. Develop simple task ie, 
students, in pairs, 
v/ili dis.vissembie a 
a single cylinder engine 
Provide only one each 
of tools regVd. 
Limit work area to 
one table. 
Limrt time. 

First team finished wins 

B. Discuss persprial and physical 
feelings experienced- during 

experinieht, 

1. Lov7 production 

2. Confusion 

^ 3. Frustration 
4\- Irritability 
5* Waste 
6. Injury 

C. What is the result if 
this happened in town. 

D. Relate experiehced results to 
concept #-3:. 



2. 



4, 
5- 



Outside Resource and 
Community Activities 

A . P sy Gho logi s t . 

B. Gommuni^-y planning 
cornmittee . 

C. Real estate 
developer. 



Resource.lanc. Reference Materials, 
Publications : . — 



Continued and Additional~SlIfqe¥t^K^ 



AudiorVisua i ; 

#53525 jvian ' s Effect jon^ the 
iEnvironmen t, U. of Ill> Champaign 



Gbinrnurii ty : 

A. PsyGhblogist or socialcgist 
B* Gommunity planning cominittee 
C.* Real estate develpper 



.ERIC. 



•g^f^^B OTnued and Additional Suggested Learning Experiences 
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_4,_ An 'adequate supply of , clean. 
. air is. essential because ^most _ , Discipline Area Industr 
. or qani-sns depend . on-. oxygen thr ough Subject Power M 



respiration,- to release the. ene rgy Problem Orientation Wate 
in their food. ^ ^ Ener 



'BEHAVIOPAL OBJECTIVES 



Cognitive ; Tlte student 
will be able to list 4 
|adyantayes & 2 disadvant- 
ages of atomic energy as- 
a means of producing^ 
electricity^ 
Af fective: ' Tl e student 



V7ill become aware: of 
the possible, detrimental 
effects of producing 
electricity hy atomia 
means * as: well as the 
advantages., .... 



Skills _ to b'e' LecLrhed 



Generation cf atomic 
Dov/er. 



SUGGESTED _ LEARNING E 



1/ Student-Centered in class 
activity 

A. Show films Atomic _Pow_e r 
Production > How, a _ Boiling 
Water . Reactor^Operates 

B. Field trip to a nuclear 
power plant 

Cv Presentation by rep. from 
local power company. 

D. Read text units on Atom ic 
Power Production . 

E. Debate in class the advaht 
ages disadvantages of 
Atomic Power Production. 

F. The students will write 
a report on. the effects 
on water used in the 
production of atomic power 



ri< 
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le supply, of clean 



lial- because most 



bisciplirie Area /Industrial Arts 



end- on oxycreh , t hrough Sub j e c t 



Power Mechanics 



I to release the ener gy Problem Orientation Water Use & Atoiriic Grade 9-12 

Energy. ^ 
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SUGGEST-LO XEARNING EXPERIENCES 



I_. Student-Centered in class 
activity 

A-. Sho\'l f ilms ^.tomic ^Pbwe r 
I>rdd_uctioh r How^ a Borfinq 
Wa,t:er_React(5r ...Operates ^ 

B. Field trip to a nuclear 
p6v;er piant 

Cv Presentation by rep. from 
local power company. 

p. Read text units on Atomi c 
Power ;i^roduction • 

E, Debate in class- the advant-- 
ages & disadvantages of 
Atomic Power Production. 

F. The- students will write 
a- report on ; the effects 
oh v/ater used in the 
production of atomic power 



II, Outside Resource and~^ 
Community Activities 

1. F-ieid trip to a 
nuclear power plant 

2. Local power company 
rep. 

3. 'D.N,R. rep. 

4. A.E-=Ci rep. 



.ERIC. 



Resource anc Reference J4a'€erials- : . Continued, arid Additional Sugcrestecl Learningl 



Publications : 
Power Technology / 
Geo. Stephenson, 
Delman Publishing 



1. Develop bulletin board on atomic e'nergyl 

2. Develop a newspaper clipping, file rtelati 
energy production (community envolvemeni 

3. nav4 students measure chart v/ater.'temi 
at various distances from an atomic powj 
determine possible thermal pollution 6f| 



Audio-Visual ,; 

#6573 Atomic Power^ groductibi ti/ 
Bay 1 

an 06 How a: B6iliA c f::Wa1:er 
:Reactoi: Operates"/ BAVT" 



Gommunity ; 

1/ Local po\;er company rep, 

2. D.F.R. rep., 

3. A, E.G., rep. 



-ERIC. 



.als 



Continued and Additional Suggestea Learning Experiences 
1. Devel6p bulletin board on atomic energy production. 
Develop a riev/spaper clipping file related to atomic 
energy production (community envoivemeht) 
Have students measure^ & chairt v;a:ter temperature 
at various distances from an atomic pov/er plant to 
determine possible thermal pollution of the water. 



2i 
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C \ ..An a^Oequate supply of clean- a ir 
0 

N is essential because mos t organi sms Discipline Area Inc 
C 



E .depen d d n oxygen, throucrh respir - Subject 
P . 



Powe 



ation,„:to release the energy an 
their food;. . "2 



-Problem Orientation 



BEHAVIOPAL OBJ£GTIVES _ 
Co gnitive ; -I. The students 
^Tist St describe 3 emmission 
control devices. 

2. The .students describe 
. 4-'advahtaces & dis- 
advantages of lbv7/ho 
lead gasoline 

3. The students list the 
procedure for engine 
tune up. 

Affective: The student 
v/ill have, an appreciation 
for proper engine tune- 
u ps^. _ . . ■ . ^ - . 

S kills, to, be Learned 

1. Engine tune-up procedures 

2. Use of test equip. 

3. How emnissioh control 
devices §ffect the 
■air quality:. 



SUGGESTED LEARMI 



B 



D 



T? 



Student-Centered in class 
activity 

Ai Visit car dealership^ 
service dept. Talk 
on emission control 
devices & their main- 
tenance. 
Round table discussion 
"Why do we ^need emission 
control devices" (in 
summation relate discussio: 
ta concept #5)- 
beveibp a display of^ 
emission control devices; 
Develop a service chart 
for EC devices. 
Debate the pros/cons 
of using lovz/no lead 
gasoline . 

Movies for wrap-up 

1. Air I.bllution &, Cars 

2 . The JAnswer is. Clear \, 



ERIC 



a'c:equate; supply' of clean ai r 



Ise'ntial because most, organisms Discipline Area Industrial __Arts 



Id. o n oxygen, through fespir - Subject 



Power Mechanics 



| >_ to release the: energy in 
food. 



Problem Orientation Air /Pollution . Grade 9t12 



iTOr AL OBJECTIVES . 

ir The students 
Icribe 3 emmission 
vices. 

jdents describe 
jtac-es & dis- 
Iges of ldv;/no 
Isolihe., 
Idents list ths 
:& for engine 

The student 
Ian appreciation 
engine tune- 



-SUGGESTED, LEARNING. -EXPERIENCES 



be. Learned 
Itune-up procedures 
jtest equip. 
Hssioh control 

Effect the 
Lllty-. 



I. Student-Centered in class 
activity 

A. Visit car dealership 
service dept. Talk 
on emission control 
devices & their main- 
tenance. 
Round table discussion 
"Why do we heed emission 
control devices" {in j 
summation relate discussiqr| 
-to concept if 5) 
G. Develop a^ display of. 

emission control devices* 
b. Develop a service chart 
for EC devices. 

E. Debate the pros/cons 
of using lovz/ho lead 
gasoline. 

F. Movies for wrap-up^^ 

1. Mr Ivbllution & Cars 

2. The Ansvier is Clear 



II. Outside Resource and 

Community- Activities, 
1. Service dept local 

dealership.. 
2\ 6il Co. distributor. 

3. D.N.R. rep.. 

4. GM.' -Ford- Am., Cry.>- 
rep. 



ERIC 




Publication^: 



fiutomo tive Lmis s ion Contro 1 , 
Vim. H. Grouse., Gregg/McGraw-rHill 
The Quest fcr Cleaner Air > 
Motor Seryi ce , Aug 71 ^ 
Principles S- Promises of the 
Kankel, Roacl &. Trac]c Feb. 71 
Those. :New iGaso lines f Popular Kec h. 
Fel). 71 
Audio- Vi sua 1 : 

l^o, clean : the '. Airy United World 
Free Film. Service, .221 Park Ave. 

w.y. K.y. 10003 

Toward Cleaner^ Air , Assoc. 

Sterling Filr:., 866 3rd Ave. 

Mtsv/ York, N.Y. 10022 

Air Pollution & .Cars 

The Ansv/er i^' Clear 

GI-1 Crrp. public relations staff 

Film iibarari^ GM bldg. 

DGtrbit, Mich.. 43202 

N o. Time To v:aste 

Modern Talking Picture Service 

-2523 llev; Hycie Park M. 

Long Island, N.Y:. 11040 

Coxmnunity t 

1.. Jibcal service dept. 
2\ Oil Go« clist. 

3, D.N.R. rep. 

4. Big 3 rep. 



Continued and Additional Suggested LeaJ 
1. Write a paper on the development d 

control devices. 
2 • Develop a graph showincj- % of air d 
3. Develop a graph of various types cj 
comparing (1) efficiency (2) % ;po] 
(3) economy. 



Materials Continued and Additional Suggested .Learning . Exp eriences 
1. Write a paper on the development:- or emissicJir — 

tfbl, control devices. 

^ii^-Hill 2. Develop a graph showing % of air pollution by cars. 
3. bevelop a graph of various types of engines 
comparing (1) efficiency (2)' % pollution- 
the (3) economy. 

pular Mech ♦ 



_d =Wbrid 
Park AvGf 

pe. 
Ave. 



ns staff 



Service 



ERLC 



it 
4. 



ERIC 



! 



I 

! 

w : 
I 

o 
I 

4J 
Kj 

G) 
•n 

O 

U 

a* 

CM 

r 

r-f 
O 
I 

o 
I 

tn 
I 

H 
H 
H 

(2) 
I> 

< 
C/3 



G 
0 
N 
C 
E 
P 



6, Natural resources are not ecfua llv 

distrihuted over the earth or Discipline Area Indus 

over time and, greatly affect the 



Subject 



POV7e3 



* " orSr^^^ -^'"'^ ^n^Tn^y Problem Orientation Ta 



BEHAVIC RAL OBJECTIVES 



Cognitive ; The student 
v/ill i-7rite c research 
paper on oil pipe lines 

their impc.ct on the 
environment 

Afrective; ^he student 
will uViderstand problems 
involved in transporting, 
crude oil. ' ^ 



Skills to be Learned 

1. K6v7 crude oil is lo-^ 
cated. 

2. Frobieitis involved 

in transporting crude 
oil to refinery. 

3. Cb::nmunity involvement. 



^ SUGGESTED LEARNIn 



A., 



B. 



I. Student-Centered in class 
activity / 
Lecture by di 1 co . rep , 
dealing v/ith hpv/ oil 
deposits are located 
Round table discussion: 
Nov7 that the oil is 
discovered & the v/ell 
brought in how do you 
get it to the refinery? 

1. Truck 

2. Boat 

3. Pipe line 

4 . Railroad 

5. Combination - 

C. PJhat factors are con- 
sidered in selecting 
a transportation system? 

1. Cost 

2. En'v'^ironmental impact 

3. Natural terrain 

4. Distance 

5. Profit margin 

D. How do the above con- 
siderations affect the 
quality of life at: 

1. Well site 

2. Transportation route - 

3. Refinery site 
(Con' t) 



|:ural resources are not equa lly 

buted over the earth or 
Ki me and greatly affect the 
kphic conditions and quality 



Discipline Area Industrial Arts 



Subject 



Pov/er, Mechanics 



Problem Orientation Transpbration of Grade 9-12 

Crude Oil ~ ^'"'"^ 



[C RAL OB JEGT I VES 



The student 
c research 
i^^riipe,- lines 
j< ct. on the 

he student 
[tand probiens 
transporting 



Learned 
oil is lo-^ 

involved 

sorting crude 
Isf inery. 
1/ involvement. 



class 



3. 
4. 
5. 



Student-Centered in 
activity 

A. Lecture by oil co.rep* 
dealing with how oil 
deposits are located 

B. Round table discussion: 
^ov; that the oil is 
discovered; & the well 
brought in hov; do yoii 
get it to the refinery? 

1. Truck 

2. 5qat/ 
l^^ipe rine_ 
Railr:oad 
Combination 

I?hat factors are con- 
sidered in selecting 
a transportation system? 
1, Cost 

Environmental impact 
Natural terrain 
Distance 
Profit margin 
D. ilow do the above con- 
siderations affect the 
quality of life at: 

1. Well site 

2. Transportation route 

3. R.-: finery site 
(Con't) 



SUGGESTED LEARNING; EXPERIENCES" 



11. Outside Resource and 
Community Activities 

A. OiL cp. rep. 

B. . D.NiR. 

r n^r^4- Qf Interior 



2. 
3. 
4. 
5. 



ERLC 



I 



Resource and Reference Materials 



P ub 1 i c a t icn s : 

Free literature from oil companies 



#52385 Conserving Qur Natural 
Resources / University of 111. 



Contihuied and Additional Suggested Lea" 



Gornmuriity : 

1. ^^Oil ^pompany rep. 

2. D.N.R. 

3;, Dept. of interior 



(epn^t from I. ) 
E. Debate pros & cons of the Trans --Ai-^ 
using facts discovered by ihdividu^ 
(Have one grpiip research pros othe 

i. Deyelpp map shp^^^^ the fpllowing; 

1. Well Ipcatipns 

2. Refinery Ipcatiohs 

3. Weil to refinery routes (color 
mode of -transportation) 

4. Severe environment impairment s 
& description of cause of iihpai 



I 



lis . 



Iires 



Continued and. Additiona l J Sugqes ted Learning Experiences 



(Gon't from I.) 
1. E. Debate pros & cons of the Trans-Alaska Pipe Line 
using facts discovered by Individual research. 
(Have one group research pros other group cons ) 



1. 



Develop map shbv/ihg the foilbwing:. 

1. Well locations 

2. Ilefinefy locations 
Well to refinery routes (color code for 
mode of transportation) 
Severe environinent impairineht sites 
& description of cause of iinpairmerit ^ 



3. 



4. 
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. transportatiori, . economic conditio ns , Discipline Area Iridust 
.population growth, and increased Subject 



Power 



leisure ;time have a: great inf lue nce Problem Orientation Eff 



on changes; in larici use and ^centers, 
of populat 'ion _ dens i ty , 



Re ere a 



BEHAVIORAL OBJECTIVES 



go gnit.lve ; The student 
will list .5 :ways in which 
leisurt: vehicles, while 
contributing to bur ' 
economy , are- changing 
or darnagirig the environ- 
ment, and changing our 



*ol V7ay of life, 



A ffec tive; The student 
v/ill be aware of effects 
recreational vehicles 
are having: on hia sur- 
roundings, anc". realiz^e its 
16hq_ teriU: ef fects.> 



Sk i llS; :t6 _.be . Learned 
1» Research o 

2, Harmful results of 
leisure vehicle operation 

3. Statistic: usage • 



SUGGESTED /LEARNING 

"ll. 



Studeht-Gentered ih- class 

activity 

Develop (through discuss^ 
ion) a list of factors 
which have contributed 
to the development & 
popularity of recre4tibrial 
vehicles. 

1. Snov/mbbiles 
2\ Boats 

3> Mi terrain vehicles 
B» Brainstorm list of detre^ 
mental effects to water^ 
land^ & air quality as 
a result of these Vehicles 
!• Pollution of v/ater, 

2. Pollutioh= of Air, 

3. Compacting -of land/ 
Have students project (via 

- small group conference 
& discussion) long-grange 
effects of use of recre^ 
ational vehicles. 
D. Discuss movement of people 
to "recreational areas" 
for usage of leisure time. 



cs such as facilitating. 



r^atibn^ economic, conditio ns. Discipline Area Industrial.. Arts. 



>n. growth y and^.ihcreased^ 

time have^a great .influe nce 
^s^ in land use and centers 
Ltiori density,. 



Subject 



Pdv/er Mechanics 



Problem Orientation Effects of 



Grade 9-12 



Recreational/ Vehicles 



\Ii OBJECTIVES 



suggested; learning experiences 



le student 
lyls in which 
les, while 
zo our 
:hanging 
^e environ- 
^gihg our 

: student 
of effects 

v"ehicles 
his sur- 

L realize its 

:cts. 



l earned 

lu l ts o f 

.icle^ operation 

isage. 



I. Student-Gentered in class 
activity 

A. Develop ^(throu^gh discuss-^ 
ion) a list of factors 
which have contributed; 
to the development & 
popularity of recreational 
vehicles:^ 

1» SnovTmobiles 

2. Boats 

3. Air terrain vehicles 

B. Brainstorm list of detre- 
mental effects to water, 
land, & air quality as 

a result of -these vehicles 
i. Pollution of v/ater. 
.2> Pollution of Air» 
3» Compacting of land* 

C» Have students project (via 
small group conference 
& discussion) long-range 
effects of use of recre^ 
atiphal vehicles^ 

D. Discuss .movement: of people 
to "recreational areas" 
for usage of leisure time* 



II/ Outside Resovirce and 

Gommunity- Activities 

A. Conduct traffic 
surveys during 
different times of the 
year > counting number 
of vehicle ' s- towing 
recreational vehicles, 
arid comparing to total 
niindDer of vehicles. 

E* Observe areas receiv*^ 
ing heavy snowmobile 
traffic before & after 
the snov/mbbiling season. 
Compare grov;th o£ grass 
on trail & adjacent 
to it. 

C. Chamber of Commerce 
representative to 
point out major geo-- 
graphic recreation 
areas . 



Resource^ anc Reference Materials 



Continued and Additional Suggested Learnin 



Publications : 



Audi 6- Visual : 
MapS/ Charts, or Graphs 
dGveloped by students from traffic 
survey. 



1. Create map showing geographical loca* 
of major recreational areas and thei 
type of recraationai activity. 
Drav; charts or graphs to: illustrate . 
of traf fic ^survey (Conuniinity Aptivit 
Keep perpetual survey of geographic : 
area use of students in class.- This 
only be of .benefit in -meeting objecti 
can also be used as a local recreatib 



2. 



3. 



Gornm unity :. 

Glraxnber of Cominerce rep. 



Iference Materials 



Continued and Additional Suggested, Learning Experiences 



jr Graphs 

ludents from traffic 



1. Create map showing geographical locations 
of major recreational areas and: their main 
type of recraationai activity 

2. brav7 char^ts or graphs to iTlustrate results 
of traffic survey (Comnunity Activity A) 

3. Keep perpet^ual survey of geographic recreational 
area use of students in class* This will not 
only be of benefit in meeting objectives^ but 
can also be used as 'a local recreational guide. 



lerce rsp.^ 
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8> .-Cultural,- economic > social^ " 

and.pbi itical - factors determine. Discipline Area Industxi^al 

s1;atus; of man? s^vilues and attitu des Subject ^ov/erj jecha 

toward his -environment/ /- ^ Problem Orientation .Polluti 



Devices 



BEHAVICRAL OBJECTIVES 



Cognitive : student 
v/ill be able to list anti- 
pollution; dGvices required 
on internal combustion 
engines V The student 
V7ill l^e able to list the 
cultural/ sccial, poli- 
tical,, and ,e;conomic 
factors which these 
devices ^havG caused-. 
Affective: ^he student 
will underst^and the 
factors which lead to 
the requirenent of 
ahti-poliution devices 
and the resv.lts of their 
use,'_. ' '■ ' : " - 



Sfeills.. to b€ Learned 
The operaticn of anti- 
pollution devices on 
internal corbustion 
^engines. 
Cost analy;si's 
Data gathexc'ng 
Data analy:si3 



SUGGESTED LEARNING EXPER 



Student-Centered in class 
activity 

A, Students v/iil study anti 

' ^pollution devices for 
internal combustion 
engines • 

B^, Students will develop a 

list of social and political 
factors, which lead to the 
required use of these devices 

C. Students will figure 

economic factors which have 
resulted from; the required 
use-of these devices. 

pi Student v/ill list cultural 
factors produced by the 
required use of these 
devices • 



Out 
Com" 
Rep, 



1 



! * 



lie, sociai^ 

Is determine Discipline Area Industri^al Arts 

les arid attitu des Subject 



-Pov;er^ Me c h a h i c s 



Problem Orientation Pollution Control Grade 9^12 

Devices. 



SUGGESTED LEARNING EXPERIENCES. 



I. Student-Centered in class 
activity 

A. Students v/ill study anti- 
pollution devices for 
internal combustion 
engines. 

B. Students will develop a 
list of social and political 
factors which lead to the 

• required use of these devicc^s. 

C« Students will figure 

economic factors which have 
resulted from the required 
use of these devices. 

D. Student will list cultural 
factors produced by the 
required use of these 
devices. 



Ijl. Outside Resource and 
I Gommuhi ty Act i vit ies 
I Rep. from auto manufacturer. 



Resource anc "^Reference Materials 

Publications : 

National nev:spaperSi 

Auto Mechanics Fundamentals f 

Martin W.; 'StQckel 

Goodheat-^Wilicbx 

Pov;er TecKnc loqy 

George E. Stephenson 

Delmar Publishing 

Audj^o-Visual ; 

Charts from "auto manufacturers. 



Continued and Additional Suggested Lea 



Community ; 

.Rep. from auto m nufacturer. 
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9 . Man has' the ability to manage , 
manipulate/ and change his . 
environir.en't. 



Discipline Area Industrial Ar^ 
Subject Pov;er Mechan ic! 



ProbiGm Orientation Engi ne ;^Tu3 



BEHAVIORAL OBJECTIVES 



Cognitive ; The studc ,^ 
v/ill be able to tune- 
up ah eiHjine to reduce 
exhaust emission and 
increase engine efficiency. 

*^^^^r^iY^* ^^^^ student 
-wilX fealize the differ- 
ence proper acjustment 
makes in exhaust emission, 
hoth the. pollution and 
;;:'ohomic Stan dno int. _ 



SUGGESTLD. LEARNING EXPER^^ 



B. 



1 3:s. to, be Learned 
Carburetor adjustment* 
Checking and adjusting 
ignition system, 
i. Plugs.. 
2* Points. 



I. Student-Centered in class 
activity 

A. Discuss increased uses 

of sjiall engines in recen| 
years. 

1; Develop a list of ,-;ayi; 
in v;hich small engines 
are changing our envi- 
romenti 

2. Using^ an exhaust ana- 
lyser, test emission 
from a badly tuned 
ohgine. 

3. Turie-up" same engine 
and ratest for exhaust 
emission. 



II. 



Oiits; 
Comni'l 
A. r[ 
ei 



ERIC 



Lty .to_ manage/ 



Discipline Airea Industrial Arts.. 
Sub j ect P6v/er\ Mechanics . 



Problem Orientation Engine _Tune-Up_ G rade 9,-il2^ 



SUGGESTED, LEARNING EXPERIENCES 



I. Student^Gentered in class 
activity 

A, Discuss increased uses 

of small engines in recent 
years. 

1. Develop a list of v;ays 

in v/hich small engines 

.are changing our envi-^ 

roment. 
2i Using an exhaust ana- 
. lyser, test emission i 

from a badly tuned j 

engine. 
3. Tune-up same engine 

and re test for exhaust 

emission.- 



II. Outside Resource and 
Community Activities. 
A. Rep. from a small 
engine inahuf acturei^. 



Resource and Reference Materials 



Publications ; 
Pov/er Technology r 
George E. Stephensbh 
Dslmar Publishers 
Small :Ga£. Engines , 
Jud Purvis 
Goodheart-Willcbx 



Continued and Additional Suggested "Learning 



Audio-Visual : 

^513il Sr ark . In Time On The 
FiriiKf Line / University of 
IllTx Chr.mpaign/ 111. 



Conirri uhitv : 

Reip/ fifoir small engine manu. 



ntinued and Additional Suggested Learning Experiences 
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10 > She rt- term economic jgains: 
may produce _16rig-term\ - 
envirormehtal losses.. 



pis.ciplihe Area Industrial 
Subject rPov/er Hech 



Problem Orientation Disposa: 



Oil 



BEHAVICRAL OBJECTIVES 



SUGGESTED LEAPvNING EXPEi 



Cognitive : The student 
V7ill list 3 improper 
oil disposal methods 6 
vjrite a brief description 
cf possible long term 
environmental losses 
related to disposal. 
Jvf fectiyer The student 
v:iil realize that improper 
cllaposai of v/aste oil 
•nay cause long-term 
enyironmehtel losses. 



Skills _to_be Learned 

1. Environmental losses 
?.s it relates to waste 
oil disposal. 

2. The proper banclling 
of v/aste oil. 

3. Oil chancing procedure. 



I. Student-^Center^d in class 
activity 

A. Students will survey local 
garages to find out hov; 
they dispose of v/aste 
oil & V7hy they use the j 
method they do. Assign j 
garages so ov/ners are i 
hot assaulted ; by the whole ] 
class. j 

B. Individually report on i 
disposal method discovered! 

1. bump in sewer * 

a. Storm 

b. Sanitary 

2 . Burn 

3. Dump on land 

a. At garage pit 

b. Local dump 

4. Store for reclaim 

5. Personal reuse 

C. Round table discussion 

"Hov7 Do These Disj-^osal 
Methods Produce Long-Term 

Env''ircrimental Uses" 



IT. 



Ou; 
Co 

1. 
2. 
3. 



Discipline Area IndustriaL Arts 



Pov/er Mechanics 



Problem Orientation D isposal b£ Waste Grade 9^12 

Oil 



SUGGESTED _ LEARNING . EXPERIENCES 



:udeht-Ceritered in class 
:tivity 

Students will survey local 
garages to find out hov? 
they dispose of v/aste 
oil Sc v/hy they use the 
method they do. Assign 
garages so ov;hers_are 
riot assaulted: by the v/hole 
class* 

Iridividually report on 
disposal method discovered 

1. Dump in sev/er 

a. Storm 

b. Sanitary 

2 . Burn 

3. Dump on land 

a. At garage pit 

b. Local dump 

^4. Store for reclaim 

^5. Personal retise 
Round table discussion 
"Hov/ Do These bisj.)Osal 
Methods Produce Long-Ter 
Env'ironmental Uses" 



II. Outside Resource .and 
Community Activities 

1. Local garages. 

2. Local oil company 

3. See "I. -A." 



m 



Resource and Reference Mkterials 



Publications ; 

!• Oil ccmpany literature. 



Continued and Additional /Suqqest<^d 



1. Have students develop alternative 
disposal methods that v^ill hot ha 
detriments and/or uses -for waste 

2. Develop slide series on, waste oil 



Audio-r Vis u^l ; 

1. Teacher/student developed 
slide series. 



Commu nit y ; 

1 . Local garages . 

-2. Oil ccm.pany irep. 



Materials 



hurei. 



eloped 



Continued and Additional Sugge sted. Learnincr Exp eri Phr^PQ 

1. Have students develop alternative v/aste oil ~~~~ 
disposal methods that will hot have enVirbhn\ehtal 

. detriments and/or uses for waste oil. 

2. Develop slide series on x^aste oil disposal methods.. 



ERIC 



I 

O 
H 

;\ 
O 

LO 

O 
I 

o 
I 

S 

K 
H 
H 

a) 

4J 
*H 



I — 11>_ Ir dividual _a cts, ^duplicated or 

; 0 ' ^ • 

i N _ compounded y produce si gnificant 

1 ■ ^ - . ~ " 

i E envi^cnmental. alterations o ver 

j P " ' ' ' " ■ 

T time.;_ 



Discipline Area Industrial A' 
Subject ' Power Mechan: 



Problem Orientation Tire Sele 



BEHAVIORAL OBJECT IVES 



C ognitive ; The student 
will be able to list 3 
good and 3 harmful effects 
of studded tires. 
A ffecti ve: The student 
v;ill remove studded tires 
from his car whenever 
their.. use ;is hot vital. 

skil ls to foe .Learne d 
The v/earing effect studded 
-tires iiave on hlghv/ay 
surfaces. 

The environmental problems 
and' economic loss involved 
in highv/ay resurfacing. 



SUGGESTED LEARNING _EXPER: 



I. Student-Centered in class 
activity 

A. Study wheels, hiibSf tires 
ii I^Theel parts 

2. Hub lubrication 
3; Tire plys 

4. Tire size 

5. Tire balance 

6. Tire inflation 

7. Tire composition 

B. Slide presentation on 
studded tire. 

1. liov/ "made 

2. Uses 

3. Effects on road 
surface. 

4. Regulations on use. 

5. Comparison to snow 
tires. 

C. Highway engineer to make 
presentation on highv/ay 
resurfacing due to studded 
tires. 



II. 



Out. 
Corhn 

Tir 



I 
I 

I 



[icated or 



f leant 



.over 



Discipline Area Industrial Arts 
Subject Power Mechanics 



Problem Orientation Tire Selection Grade 9-12 



SUGGESTED LEARNING- EXPERIRMPRc; 



Student-Ceritered' in class 
activity 

A. Study wh:eels, hubs, tires 

1. Wheel parts 

2. Hub lubrication 

3. Tire plys 
> 4. Tire size 

5. Tire balance 
6* Tire inflation 
7. Tire composition 
E. slide presentation on 
studded tire. 

1. Hov/ made 

2. Uses 

3. Effects on road 
surface. 

4. Regulations on use. 

5. Comparison to snov; 
tires . 

C. Highway engineer to make 
presentation on highv/ay 
resurfacing due to studded 
tires. 



II. Outside Resource and 
Community Activities 
Highway engineer. 
Tire dealer. 



Resource and Reference Materials 
Publications ; '- - — 

Autol-iMedianics Fundamentals . 
Martin W. Stockel 
Goodhe ar t~t-7i 1 Icox 



Continued and . Additional: Suggested Learning 



Audio-Visual : 

Auto i-Iechanics: Wheels and 
Tire s (^53620 ~ " ' 
U» of 111, Champaign, 111. 



Communit y: 

Local ^tiroi dealer 

State liigl.v/ay engineer 



ERIC 



I I I B ' I Mid Additional Suggested Learning Experiences 



ERIC 



C 3.2. ^Pri vat e ownership must be 

0 * - — - — - — 

N regardac as a, stev/ardship and,. Discipline Are"a Iri 

E should n ot enroach u pon- or Subiect 

p - ■ — " ' 

T violate the individual right of ot hersProhlPTn Orientatio 



BEHAVIORAL, OBJECTIVES 



Coqnitiv-i : The student 
will be able to list 
the -ways mar has v/asted 
power supplies in the 
areas of v:ocd> coal, oil 
and gas.' 

Affective ; The student 
v;ill help through work 
with community action 
groups to reclaim 
wasted power supplies 
and conserve the remaining 
supplies. " ^ 



SUGGESTED _:LEAR 



I. Student-Gentered in class 
activity 

A, The students will study, 
"Man's Struggle To Karnes 



Sicills to be Learned ' 
Conservation and reclamation 
of power supplies. 
Cooperation^ 



- Energy 

1. Early attempts to con 

2. Current pbv;er develop 
The students will develc 
a list of ways man can 
reclaim some of the v;ast 
pov;er supplies, and a 
list of v;ays man must 
conserve his remaining 
power supplies. 



Irship must be 
Iwardship and 



|n_ upon or. 



Discipline Area Industrial Arts 
. Subject Pov/er xMechanics 



[idual right of o thersProblem Orientation V7aste of Power Grade 9-12 

Supplies. " 



EAR 




TIVES 
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astc 







lining 



lamation 



SUGGESTED LEARNING EXPERIENCES 



11. 



Dl. 



I* Student-Centered in class 
activity 

A. The students will study, 
Man's Struggle To Harnes s 
Energy 

1. Early attempts to contrk 

2. Current pov;er developmepts.. 

B. The students will develop 
a list of v;ays man can 
reclaim some of the v;asted 
pov7er supplies, and a 
list of v/ays nian must 
conserve his remaining 
power supplies. 



Outside Resource and 
Community: Activities 
A. D.N.R^ 



Resource and Reference Materials 



Publications: ^ 
Power Techn6Iogy. ^ 
George E • S teplienspn 
DeTlmar Publishers, Inc. 
Encyclopedi as 
History 3ocks: 



Audio-Visual ; 

Fuels:;: Their .Nature . and Use 
U* of 111. ehampaign^ 111. 



Community ; 
D.N.R. 



Continued and . Additiona-i, Suggeste 
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1. Energy^ from the sun, the basi c 
source of ali energy , is converted 



through plant photosynthesis 

ifxtc a form all living, things 
can use for life processes. 



Discipline Area Indu 
Subject Grapi 



Problem Orientatlbh 

Typ 



BSKJVIORAL OBJECTIVES 



C ognitive : The student 
V7ill be able to identify 
in v/ritinc hov/ a laser 
basically operates & 
hovv it i£ used for the 
compositicn of printed 
matter. 

Affective : The student 
v/ill appreciate the 
value of the sun's 
energy for type compositi on 

Skills to be Learned 

Typo composition 
2. Phisics of light 

& energy as it is 

related to the printing 

industry. 



SUGGESTED LEARMII 



Student^Gentered in class 
activity 

A. The student v/ilT write 
a brief paper on the 
discovery & history of 
lasers. 

B. The student v/ill indentify 
by listing the character- 
istics of lasers that 
relate to s from the sun 

& how it is utilized in 
the. graphic arts industry. 

C. Small groups of students 

will report on: 

1. Industries that use 
lasers & hov7 they 
are applied. 

2. Different energy ^s 
frc'ti the sun that 
are used for the life 
process. 

3. nan*s future uses of 
the laser beams. 



I 



from the sun, the basi c 

jail energy, is converte d 

lant photosynthesis 

Ira all living things 
|r life processes* 



Discipline Area Industrial Arts 
Subject Graphic Arts 



Probiem Orientation Laser Beam _& 

Type Composition 



Grade 10-'12 



OBJECTIVES 



student 
identify 

b laser 

jtes & 

jtor the 

Irrinted* 

student 
the 

composition 



SUGGESTED LEARMIKG 



hrned 
Kion 

Lght 
t is 
he printing 



Student-Centered in class 
activity 

A. The student v/ill write 
a brief paper on the 
discovery & history of 
lasers. 

The student v;ill indentify 
by listing the character- 
istics of lasers that 
relate to & from the sun 
& how it is utilized in 
the graphic arts industry. 
C. Small groups of students 
will report on: 

1. Industries that use 
lasers & hov; they 
are applied. 

2. Different energy 
from the sun that 
are used for the life 
process. 

3. Man's future uses of 
the laser beams. 



EXPERIEMCES ~ 

I II. Outsiae Resource and 
Community Activities 

A. Physics teacher to 
explain lasers and 
their uses. 

B. Physicist or nuclear 
engineer to explain 
the history & how 
lasers are used for 
the Federal govern- 
ment. 

C. Local printer v7ho 
has knov/ledge of 
lasers to discuss 
the use of them in 
the print.ing industry, 

D. Visit to a plant that 
uses lasers for scien- 
tific purposes^ man- 
ufacturing , etc . 



ERIC 



Resource and Reference Materials! Continued and Additional Suggested L 



Publications : 
Graphic irts Tech> Found Inc . 
4515 Forles Ave. 
Pittsburch^ Pa 15213 
Tech Abstracts 



Audio- Visual : 
Lasers : Ar Introduction 
#533313 U. 111. 
Champaign ill. 



Conmiunity : 

Local printer having knowledge 
of laser cse. 
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C _2,> All living organism s interact 

0 ^ - — - — ^— ' 

N among themselves a nd their 

C ' ■ 

E environn eht^ forinihcr an int ricahp 

P ■- — 

T unit calTed: am e cosy stem > 



Discipline Area Indust 
iect 



Graphi 
Problem Orientation ci 



BEHAVIORAL OBJEGTIVES 
The student 



Cognitive : 

V7iir cle^n-up when the 
clean--up period arrives 
and not only complete 
his o\m responsibility, 
but also check overall 
results. 

Affective : The student 
will understand that 
all living systems in- 
teract among themselves 
& their environment, 
realizing clean-up is 
a combined effort, not 
an effort ty an individ- 
ual. *' 



Skills to b e Learned 

1. Cooperation 

2. Responsibility 
2. Benefi.tr of clean-up 

1. Neater work results. 

2. Equii-ment in proper 
place-easier to 
find & use. 

3. Better operating & 
producing presses. 

4. Safer v/orking atmosphe 



SUGGESTED LEARNING' 



B 



C. 



D 



E. 



I. Students-Centered in class 
activity 

A. ignore clean-up for one 
day. 

Have students work next 
day in messy area v/ith 
un-cleaned presses & other 
equipment. 

Evaluate on 3rd day the 
need for clean-up and 
relate it to the shop 
production and environment, 
Organize schedule of dutiel 
& responsibilities stress- 
ing teamwork. 
Discuss & compare results 
of clean-up vs. no clean- 
up, and discuss group 
interaction and cooperation 
as it relates to clean-up 
and everyday existence. 
F. From this discussion, deve- 
lop a task list for each 
individual & a chain of 
command for each indi vidua." 
to answer to. 



4 



Lying organisms _inter act 
Hselves, and .their 



Int/ forming an intricate 
led, ah ecosystem. . 



Discipline Area Industrial. Arts 
Subject Graphic Arts \ 



IRAL^OBJECTIVES 



iThis student 
jp v;hen the 
|iod arrives, 

complete 
iDnsibility , 
hk overall 

pe student 
md that 
stems in- 
themselves 

ronment , 

l^an-up is 

[:fort, not 
an individ- 



Learned 

m 

.iity 

)f clean-up 
[work results. 
>nt in proper 
fcasier to 
I use. 

[operating & 
[ng presses, 
prking atmosphere. 



Problem Orientation ciean-^up 



Grade 7-12 



SUGGESTED LEARNING EXPERIENCES 



Student-Centered in class 
activity 

A. Ignore clean-up for one 
day. 

Have students work next 
day in messy area with 
un-^cleaned presses & other 
equipment. 

Evaluate on 3rd day the 
need for clean-up and 
relate it to the shop 
production and environment . 
Organize, schedule of duties; 
& responsibilities stress- 
ing teamv/ork. 
Discuss & compare results 
of clean-up vs. no clean- 
up, and discuss group 
interaction and cooperation 
as it relates to clean-up 
and everyday existence. 
From this discussion, deve 
lop a task list for each 
individual & a chain of 
commc.nd for each individua 
to answer' to. 



B. 



C. 



D. 



E. 



F. 



:i. Outside Resource and 
Community .Activities 

A. Field trip to local 
printing industry 
and viev; practical 
applications & advan- 
tages of^ neatness 

& cleanliness 

B. Industrial safety 
commission rep. 



ERIC 



Resource and Reference Materials Continued and Additipnal Suggested. Le 



Publications ; 
Graphic, Arts / 
Frederick D; Kagy 
Goodheart-Willcox 



1» Have students develop ^' round xobii 
1 of making clean-^up rnore efficient 
I each student an opportunity to ha: 
; up responsibility, 
I 2- Develop a list on v/here else a te 
! effort would be benef icial. 



Audio- Visual: 



I 

Community ; 

Industrial Safety Commission 
representative . 
Representative of local 
printing industry. 



— ^^-^"^o - jv^yiiuximtiu cinu AQQitiQnal Suggested Learn ing Exp^ri Pnn^ 



i 1- 

i 
1 

i 2. 



— ^ — - — J TJ — — -"-^s-^j- ^*juiiM ^ 

Have students develop "round robin" system 
of making clean-^up more efficient and^ give 
each student an opportunity to have each clean- 
up responsibility. ^ 
Develop a list on v;here else a team clean-up 
effort would be beneficial. 
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3, Environmental factors are 
limitijig on the numbers of 
organisms living within their. 

influence, thus,: each environmen t 
nas a carrying capacity. ^ ~' 



Discipline Area ._Industr| 

Subject .Graphic ! 

Problem Orientation CrovJ 

SEop] 



BEHAVIORAL . OBJECTTveI" 



Cognitive! The student 
will list & explain 3 
physical^ & 3 psycholog- 
ical effects of environ- 
mental crowding & relate 
them to specific shop 
areas 

Affective : The student 



will realize that crowd- 
ing results in adverse 
physical & ppy^chological 
conditions results 



Skills to be Learned 



H 
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Hazards in environmental 
crpwdina» 



SUGGESTED LEARNING 



I- Student-Centered in class 
activity 

A. Conduct experiment 
around follov;ing condit- 
ions : 

1. Develop simple tasJc 
ie, set business card 
from Calif, job case. 

2. Provide only one each 
of tools req'd. 

3. Limit work area to 
one job case. 

4. Limit time (slight) 

5. Mass production not 
allov/ed. 

6. First three done win. 

B. Discuss personal & 
physical feelings 
experienced during 
experiment. 

1. Low production 

2. Confusion 

3. Frustration 

4 . Irritability 
r . Waste 

Injury 



ir. 



(C 



6 



I 



[ironmental factors .are 



jng on the numbers of 



Discipline Area Industrial Arts 



| 3ms living within their 

l ace , thus r each environmen t 
barrying capacity. 



Subject 



Graphic Arts 



PRAL OBJECTIVES 



The student 
explain 3 
psychology 
of environ- 
liing & relate 
|:ific shop 

The student 

that crowd- 
in adverse 
psychological 
result • 



Learned 
Invironmental 



Problem Orientation Crov/ding in. the 

sHop 

SU GGESTED LEARNING Ej^ RPTRMrpq 



Grade 7-12 



!• Student-Centere'd in class 
activity 

A» Conduct experiment 

around foliov;ing condit- 
ions : 

1, Develop simple task 
ie, set business card 
from Calif, job case. 

2, Provide only one each 
of tools req*d. 

3, Limit v7ork area to 
one job case* 
Limit time (slight) 
Mass production not 
allov/ed. 

First three done win. 
B. Discuss personal & ' 
physical feelings 
experienced during 
CMperiment • 

Low production 
Confusion 
Frustration 
Irritability 
Waste 
6. Injury 
(Cci:-t} 



4. 
5. 

6. 



II. Outside Resource and 
Community Activities 

A. Sociologist 

B. Community planning 
committee rep. 

C. Real estate developer 



2, 
3. 
4. 



ERIC 



/ 



Resource and Reference Materials 



Publications ; 
Graphic Arts , 
Frederick D. Kagy 
Goodheart-Willcox 



Continued and Addi tona l Suggested Learni"nl 



Audio- Visual : 

i'53525 Man's Effect on the 
Environment/ Univ. of 111. 



Community 



1. 

2. 



3ociol6gist 



Community planning 
committee rep. 
3. Real estate developer 



(Con't from I. ) 

C. jbiscuss what would result if a town V7e:| 
-a-managed as in the experiment. 

D. Relate experiment results to concept #: 



ERIC 



_Continued and Add itonal Suggested Learning Experiences" 



(Con' t from I. ) 

Discuss what would result if a town were planned 

ijc managed as in the experiment. , 
D. Relate experiment results to concept fJS. 
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4.' ' An adequate supply of pure 
water is essential for life* 



Discipli-ne Area 
Sub j ec t 

Problem. Orientatic 
Treatr 



BEH/VIORAL OBJECTIVES 



Cognitive ; The student 
v.-ill be^ c.ble to name 
the paper companies 
having v/^ste water treai:- 
ment facilities withih c*. 
50 mile radius of the^ 
i^chool. 

Affective ; The student 
will learn to appreciate 
the clean water on recre- 
atioH/ fishing/ etc . 



SUGGESTED LEAI 



Skills to be Learned 

1. Paper composition. 

2. }iov7 paper is made. 

3. Treatment of water 
after it is used in 
a paper mill. 

4. Paper selection for 
specific jobs. 



I. Student-Centered in class 
activity 

A. Lecture & discussion by 
paper mill rep. *'I7ater 
treatment facilities in.| 
paper companies V 
1. Machines used in 

treatment. 
2-. Chemicals used in I 
treatment. 

3. Results achieved. 

4. Short & long term : 
plans for v/ater ' 
treatment facilities. 

B. Write a short paper on 1 
v/ater treatment on paper) 
mills, using lecture 
notes & related research 

C. Question & answer sessibi 
with E,P.A. rep. to 
determine what & who is 
polluting water & v/hat- 
they are doing. 



?ly of_pure 



cor life* 



Discipli-ne Area Industrial Arts 



Subject 



Graphic Arts 



Problem Orientation Paper .Manufacture Grade 7-12 
Treatment of Waste Water 



I. Student-Centered in class 
activrty 

A. Lecture & discussion by 
paper mill rep. "Water 
treatment facilities in 
paper companies'; 

1. Hacnines used in 
treatment. 

2. Chemicals used in 
treatment. 

3 . Results achieved. 

4. Short 6 long term 
plans for water 

. treatment facilities. 

B. VIrite a short paper on 
water treatment on paper 
mills using lecture 
notes & related research. 

C. Question & answer session 
with E,P.A. rep. to 
determine what & v/ho is 
polluting v;ater & V7hat 
they are doing. 



SUGGESTED LEARNING EXPERIENCES 



II. Outside Resource and 
Community Activities 

A. Field trip to. a 
paper mill. 

B. Public relations dept. 
of paper mill. 



Resource and Reference Materials 



Publications : 
Pulp & Paper ^ 
500 Hov;ard St. 

San Francisco, Calif. 94105 
American Paper Industry; , 
2570 Devon Ave. 
Des Planes, 111 60018 
Chemical Paper Processing , 
Hale Publishing Co. 
One Bank St. 
Stanford , Conn . 06901 

Audio- Visual :^ 
Re cy ling yPap er , 
Riverside Paper Co. 
Appleton, Wis. 
Great I"?hx ' ::e Trackawe^y , 
Hammerntiri Paper Co. 
Erie, Per.n. 

Communit y:^ 

Public relations dept. Icjal 
mill. 



Continued ^d Ad d itional Sua 

1. Develop bulletin board f 
making effluent treatmen 

2. C^.llect v/ater samples fi^ 

3. Qu 'a local map use color 
companies and other ihdu 
return it to the river, 
denote v;aste treatment g* 



lis 



Continued and Additional Suggested Learning Experiences 



1^ Develop bulletin board flowchart showing paper 

making effluent treatment flov/ chart, 
*2* Collect v/ater samples from various stages. 

3* On a /^Ibcai map use colored pins to identify paper 
companies and other industries which usS- -water & 
return it to the river, lake, etc! (Have pins 
denote v/aste treatment quality) 



« 



C 5> Rn adequate supply of clean air 
0 

N is essential because most organisms 

C . 

E depenc on oxygen ^ through 
P 

T respiration y to release the energy 
in their food* 



Discipline Area InQusi 
Subject Grabh: 



Problem Orientation He 



BEH7.VI0RAL OBJECTIVES 
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Coqnvtiv€ : The student 
will be able to list 
the effects of solvent 
vapo.* on the respiratory 
systeiu. 

A ffective : The student 
v;ill use safety pre- 
cautions to prevent the 
breatliinc of harmful 
s olv^^nt' vapors > 



SUGGESTED LEARNING. 



Ski lls t o be Learned 

1. 'composition of clean- 

ing solvents. 

2. Effects of solvent 
vapor on the respi- 
ratory system. 

3. Safe disposal of used 
rolvents. 

4. Poster construction. 



!• Student-Centered in class 
activity 

1. Student v/ill v/rite a 
short paper titled: 
''Is Air Pollution Caused 



By Cleaning Solvents ; 

Used in the Printing | 

Industry?" ; 

2. As a group, the students j 

v/ill develop a plan for I 

effective disposal of I 

used cleaning solvents. i 

3* Students v/ill construct j 

a safety poster describing j 
the effects of solvents 
on the repiratory system. 



ERIC 



|y of clean air 
most organisms Discipline Area Industrial &rts 
Subject Graphic Arts- 



j ^^^ Mase the energy Problem Orientation Harmful Vapors ^P rade 7-,i2 



7ES 



SUGGESTED LEARNING EXPERIENCES 



Student-Centered in class 
activity 

1. Student will write a 
short paper titled: 

" Is Air Pollution Caused 
By Cleaning Solvents 
Used in the Printing 
Industry?" 

2. As a group, the students 
V7ill develop a plan for 
effective disposal of 
used cleaning solvents. 

3. Students v;ill construct 

a safety poster describing 
the effects of solvents 
on the repiratory system. 



I II. Outside Resource and' 

j Community Activities 

I 1. School chemistry 

I teacher to give 

! demonstration on 

I effects of solvent 

j vapor on materials 

f - related to human- 

i tissue, 

j 2. Local doctor to 

j discuss effect of 
solvent vapor on 
respiratory system. 



Resource and Reference Materials: Continued and Additional Suggested 
Publications : 
Graphic, rrts^ 
Frederic!. D. Kagy 
Goodheart-Willcox 



Audio-Virual: 



Community : 
Local doctor. 
Chemistry teacher. 



I 



I 

-f=r 



C 6. Natural resources are not eq ually 

0 " — ' — ^ 

N distributed over the earth or over 

C ' ' ' ' — 

E time" and g r eatly affect the geo- 

P ' 

T graphic conditions and quality o f 
life» ~~ ~~— 



Discipline Area Indus,t rj 
Subject GraphicJ 



Problem Orientation Water 



BEHAVIORAL OBJECT IVES 



SUGGESTED, LEARi^lING Bxd 



Cognitive: Given a list 
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of environmental conditions, 
land, man, employment, 
recreation that are 
affected by water short- 
age, the student v;ill 
suggest solutions to 
printing operations that 
use v/ater & hov; it can 
be saved. 

A^feccive; The student 
will learn to appreciate 
the limited supply of 
v:ater. ^ 

Skills to be Learned 
1. Developing film 

a. Inspection 

b- Time & temp. 

Platenaking with 

aluminum pre-sensitized 

plates . 
3. Press operations 



I. Student-Centered in class 
activity ^ 

A. Student will v;rite a 
philosophical (dream) 
on paper on what might 
happen to his environ- 
ment if there was no water 

B. Student v;ill write a lette 
to the Bureau of the 
Interior to find out v/hat 
locales have water short- 
ages & what is being done 
to correct this ie., 
Ventura, Calif. — building 
reservoirs . 

C. Student will make a list 
of different chemicals 
that are added to v/ater 
during printing operations 
Si the am.ount of difficulty 
encounted in removing sam.^. 



II, 



ERIC. 



hot equally 
j th or over 
ohiq^^Bthe geo- 



Discipline Area Industrial Arts 
Subject Graphic Artls , 



iter^Huality of Problem Orientation Water Shgrtage^ . Grade 9-12 



SUGGESTED LEARMING EXPERIENCES 



B. 



I; Student-Centered in class 
activity 

A. Student will v/rite a 
philosophical (dream) 
on paper on what might 
happen to his environ- 
ment if there was no water 
Student will write a lett(i|r 
to. the Bureau of the 
Interior to find out v;hat 
locales have water short- 
ages & what is being done 
to correct this ie., 
Ventura, Calif . "building 
reservoirs- 

Student will make a list 
of different chemicals 
that are added to v/ater 
during printing operations 
the -amount of dif f icult\ 
encounted in removing sami 



1. Outside Resource and 
Community Activities 

A. Biologist v/ith 
knowledge of v/ater 
shortage effects 
on the total en- 
vironment. 

B. Water treatment 
plant tour. 

C. Marine biologist to 
discuss the effects 
of chemicals on v/ater 
& their impact on the 
ecosystem. 

D. VJriting as£:ignment 
could be an interaction 
between English and 
graphic arts.. 



geggurcgl lgl Refere Materials i ContiH?id~ and Additional Suq,Qeste ^"i;i 



P ublications ; 
U. S. Bureau- of Interior 
Water Related Publications 
Dept. Of Natural Resources 



1. Have students experiment v/ith wayJ 
process can eliininate or minimizel 
pollution. 



,ERIC^ 



Au dio- Visual : 

(f32027 Kater-Old Problems , 
Iv?ev7 Approaczhes , Univ. of 111. 



Communit y: 

1. Local marine biologist 

2. Sev/ace engineer 



f^| »rEerials j Continued and Additional Suggested Learni ng . Experiencis" 



1, Have students experiment with ways printing 

process can eliminate or minimize water use and/or 
pollution. 
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transportation, economic conditions . 

population, growth; and increasing- _ 

leisure time have a great influen ce 
on changes? in land use and centers 
of population density, 



Discipline Area Indu 
Subject Grap h 
Problem Orientation 



BEKAVIORAL OBJECTIVES 



CoqnitiAre: The student 
v/ill write an analysis 
paper on current, local 
recyclir.g efforts. 
Mfectiye: The student 
will save paper and 
packages for recycling 
instead of sending 
them, to the dump. ^ 



SUGGESTED LEARNIK 



Skil ls to be Learned 

1. M(5thoc.s of recycling ' 
packages . 

2. Methods of designing 
packages for easier 
recycling. 



I. Student-Centered in class 
activity 

A. Local official to speak 
on local recycling effo>-ts. 

D. Students v/ill write a 
brief paper on recyling in 
your city and make a compar- 
ison of these efforts to 
those of other cities. 

C. The student will list the 
effects of non-recycleable 
material cn land use. 

D. Students will design 
recycleable packages for: 
1- Bottles 

2. Meat products 

3. Other food products, ect. 



buch as facilitati 



\\, economic conditions . Discipline Area Industrial Arts 



bv/th> and, increasing 
have a great influence 



Subject 



Graphic Arts 



land use arid 
density 



centers 



Problem Orientation Packag in g for 

RecycrTng 



Grade 7-12 



/BJECTIVES 



Ktudent 
[ilysis 
local 

Student 
Ind 

I'cling 



rned ^ 
I cling 

igning 
sier 



I. Student-Centsred in^class 

activity 
A*Local official to speak 
on local recycling efforts* 

Students v/ill write a 
brief paper on recyling in 
your city and make a compar- 
ison of these efforts to 
those of other cities. 
" C.Tha student will list the 
effects of non~recycleable 
material on land use. 
D. Students will design 

recycleable packages for: 

1. Bottles 

2. Meat products 

3. Other food products, ect. 



SUGGESTED LEARNING EXPERIENCES 



II. Outside Resource and^ 
Community Activities 
Designer from packaging 
company. 



J 



?rence Materials I Continued and Additional Suggested Learning Experiences 
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8. Cultural, economic, social. ^ 
and political -factors -determl PB,,- 
?;hatns of^man's values and . 



at t i tudes toward his environment, 



Discipline Area Industrial Ar:T| 
Subject G raphic Arts _ 

Problem Orientation Plate-MakJ 



"BlilUVIOFJ L OBJECTIVES 



C ognitive ; T^he student 
vziil list zhe various 
mecals used in offset 
printing plates* The 
student v:ill list the vari- 
ous natural resources 
used in r etal plates and 
proc^*~.sirg materials & 
their avnilability . 
Affective: The student 
V7ill"apr reciate his 
socio-economic status 
as related to natural 
resources, and hov; 
some of the resources 
on his list maintain 
aaa ir:\rrove his standard 
of l iving > 



ERIC 



Skills to be Learne d 

1. Plate make-up. 

2. Plate processing. 

3. Material derivations- 
v;here they come from, 

4. Handling of pollutaii':s . 

5. Cause- effect thinking. 



SUGGESTED LEARNIHG EXPERI 



Student-Centered in class 
activity 

1. Lecture — demonstration- 
discussion on plates and 
platemaking . 

a. Types of plates 

b. Plate composition 

c. Plwite making and pro- 
cessing. 

2. Discuss and shov7 (from 
demonstration) types of 
pollutants from plates • 
a. Organic oils 
b* Acidic v/aters 
c. Toxic materials 

3. Discuss plate disposal 
and recycling methods 

4. Relate the flov; of eyentj; 
bearing out the fact that 
resources are needed to 
nromctc the flov; of comm- 
unications (via plate 
produced media) v/hich 
very directly dictate 
nan's values & atcitudes 
uCv;ard his environment. 



II. Outs 
Coinm 



1. 



1(] 
t^ 
aa 

mi 

m 



al 



: a 1 / economi o , social./ 
hal ,f act o rs -deter mlna_ 

Kan' s valr s an_d^ 

-.ov/ard his enviironmept , 



Discipline Area Industrial Arts 
Sub j ect Grap hic Art s 



Problein Orientation Plate-Making 



Grade 11-12 







"TIVES 
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SUGGESTED LEARNING EXPERIENCES 



larned 

Ising. 

livations- 
|:ae from, 
oollutan.s. 
thinking » 



Student-Centered in class 
activity 

1. Lecture — demonstration- 
discussion on plates and j 
platemaking, 
a* Types of plates 

Plate composition 
c. Plate making and pro- | 
cessing. i 

2. Discuss and shovz-^Cfrom j 
demonstration) types of 
pollutants from plates. 

a. Organic oils 

b. Acidic v/aters 
c* Toxic m.aterials 

3. Discuss plate disposal 
and recycling methods 

4. Relate the flov; of eventr 
bearing out the fact thaif 
resources are needed to 
promote the flov; of comm 
unications (via plate 
produced media) v;hich 
very directly dictate 
ir.cin^ vi lues £^ attitudes 
;:c/7ard his environment. 



II. Outside Resource and 
Community Activities 

1, Have speaker from 
local printing firm 
talk about what they 

- are doing about plate- 
making v/astes, resource 
control/ etc. 

2. Have .3-M representative 
speak on availability 
of plate-making mater- 
ials and other related 
areas. 




U,S. Bureau of Mines Progress 
Report , Jug. 1970 



C ontinued^and Additional. Suggested Learning. E 
1* Have students find other examples of prog 
and resources affecting societys' v;ay of 
and study hov; resource conservation and V7 
materials are handled • 



AudiorVi^ ual ; 
Transoarencies on plate- 
iiiaking 



Local Printing firm rep. 
3-14 rep. 



e . Materials j Continued~"and Additional Suggested Learning Experiences 

'' j 1. Have students find other examples of progress 
Progress < \ and resources affecbing societys' v/ay of life, 

and study hov; resource conservation and v/as^-R 
materials are handled. 



C 9, Man has the ability to manage , 
0 

M manipulate y and change his 



E environment. 

P 

T 



Ddrscipline Area In dustr 
Subject ' Graphic 
Problem Orientation Nois 



BEHAVIORAL OBJECTIVES 
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C ognit ive; The student 
v;ill identify +-he machines 
and/or c>reas that cause 
excess!-^ ^ noise & v/ill 
select appropriate 
safety equipment. 
Af fectiv e; The student 
v/ill api reciate & under- 
stand how noise affe^'ts 
the physiological sysrem. 



SUGGESTED LEARNING E 



Skil ls to be Learned 
1; Offset press operation 
2o Desicrn for noise control 
3. Noise protection 



I . Student-Centered in cla:fs 
activity 

A. Lecture-discussion ^by 

the teacher or industrial 
commission rep, on effec-j 
tive noise control & its i 
effect on working condit- 
ions . 

Factors to consider 

1, Frequency 

2. Overall level 

3-^ Time distribat^.-en of 
noise exposure 

4. Duration of exposure 

5. Total work life ex-- 
posure 

6. Susceptibility to nois 

7. Noise classification 

A. Auditory 

B. Non-auditory 

B* Research activity — report 
on noise provisions of 
the occupational safety 
& health act. 

C. How are local plants 

handling noise pollution? 



II. 



as the ability J:o manage, 

yte, and change his 

tent • 



DrScipline Area Industri al Arts 
Subject 



Graphic Arts 



Problem Orientation Noise Pollution Grade 7-12 



?n? Mi^AL OBJECTIVES 



The student 
Ify the machines 
3 that cause 
oise & v;ill 
jopria te 
lament . 

?he student 
liate & under- 
pise affects 
logical system. 



SUGGESTED LEARNING ' EXPERIENCES 



|e Learned 
jress operation 
lor noise control 
lotection 



Student-^Centered in '^lasF 
activity 

A Lecture-discussion by 

e teacher or industrial 
*ssion rep. on effec-j 
tive noise control & its i 
effect on v/orking condit- 
ions . 

Factors to consider 
1. Frequency 
Overall level 
Time distribution of 
noise exposure 
Duration of exposure 
Total work life ex- 
posure 

Susceptibility to nois 
7. Noise classification 
A* Auditory 
B . Non-auditory 

B. Research activi by- -report 
on noise provisions of 
the occupational safety 
& health act. 

C. Hov/ are local plants 
handling noise pollution? 



2, 
3, 

5 , 



II. Outside Resource ar.d 
Community Activities 
A. Representative from 
a large printing co. 
v;ho works in the press 
room to discuss noi.se 
control in his area. 
j3. Psychiatrist — noise 
control & its effect 
on the psychological 
system. 
C. Students volunteer to 
interviev/ local plant 
representatives to 
find and/or tape- 
record the answers 
to in-class activity* 
:3tudents will set up 
appointments and have 
questions' approved by 
tho teachers before 
anv interviev/. 



Resource and Reference Materials} 

Publications : j 

I 

Graphic 7.rts Tech, Found, , j 

4615 Forl^es Ave. | 

Pittsburgh, Pa. 14213 \ 

Environmental Controls , i 

State; Oc cupational Safety ! 

& Health Act j 



^Contimied^ 

Have students design & install noise 
devices on school machines. 



T. Local safety engineer 

2. Industrial Commission rep. 



Au^Tio -V i sual : ] 

#80067 Noise & Health, Univ. of j 

111. ^ ^ ! 

if 5 3 4 9 7 Noise is Pollution^ Too , | 
Univ. '~of 111. 



c 

0 

w 
c 

E 
P 
T 



10. Short-term economic gains 

may produce long-term 

eri\ ironmental losses • 



Discipline Area Industri al 

Subject Graphic A' 

Problem Orientation Depleti 

Re sour c 



BEHJVIORAL OBJECTIVES 



Cognit ive: The student 

will list the natural 

resources used in 

paper raking. The student 

will list the v/ays 

paper i. anufacturing 

is depleting our 

natura] resources . 

Af ferrtj"\^": The student 

will learn to appre-- 

iato tl e aesthetic 

value cf natural 

resources used in 

paper l o^anuf acturing. 



Skills' to be Learned 
1. Paper composition 
2» How to replenish 
natural resources 
used in paper 
manufacturing. 



SUGGESTED LEARNIliIG EXPE 



Student-Centered in class 
activity 

A. Viev; film on papermaking. 

Be List paper companies in 
your area and the natural 
resources they use. 

C. List what each company is 
doing to replenish the 
resources they use. 



II. 



Ou 

Co 
3, 

2. 

3 • 

4. 

5, 



Discipline Area Industrial Arts 



sses ♦ 



Subiect 



Graphic Arts 



Problem Orientation Depleting Natural Grade 7-12 

Resources , 



SUGGESTED LBARNIWG EXPERIENCES 



Student-Centered in class" 
activity 

A. Viev; film on papermaking. 

B. List paper companies in 
your area and the natural 
resources they use. 

C. List what each company is 
doing to replenish the 
resources they use. 



II. Outside Resource and 

Community Activities 

1. Visit local papermill. 

2. Visit tree farm. 

3. Visit paper mill vvaste 
v;ater treatment plant. 

4. Forester from a paper 
company . 

5. Public relations dept. 
of a local paper mill. 

6. D.N.R. rep. 



J 



Resource and Reference Materials 



Continued and Additional Suqqested^^ean^B~ 



J. 
M; 



Publications : 

Printing Viev7S for the Midwest 
Printer &. Lithographer ^ 
Feb. 1972 
Pulp & Paper 
500 Howard St. 

San Francisco, Calif. 94105 
American Paper Industry / 
2570 Devon Ave. 
Des .Plaines, 111. 60018 



Au dio-Vis uo 1 : 
Film: B luce' Sky Thinkin g ; 
Ilammermill Paper Co. 
Erie, Pa. 



Community: 

Public relations dept. of 
a local paper mill. 
Forester from local paper 
mill. 
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ir> Individual acts, duplicated 
or compounded,, produce significant 



environmental alterations over 
tine. 



Discipline Area Industrial a| 

Subject Graphic A rtsI 

Problem Orientation Disposall 

Rotogravu*r| 



BEI.AVIORAL OBJECTIVES 



Coqniciv 



will be 
v;ays of 
t< their 
Af fectiv 



e: The student 
able to list the 
cylinder disposal 
environment. 

e: The student v/ill 

be made aware of the tremend 
OU53 use of resources in 
cyl* P2:cd'^cts & the 
eventual disposition of 
materials, and the 
^:l^U...iat*G results. 



SUGGESTED LEARNING EXPERl 



DKi_llg_ to be Learneg 

1. Plastic etchings 

2, Pvinl'ing from an 
engrc.ved surface 



ERIC 



I- Student-Centered in class - iT^ 
activitv 

A. Intaglio printing 
1. Principles of 

rotogravure printing. 

a. Examples of v/ork & 
plates 

b. Uses for this proces;-; 

c. Plastic etchings 

1. Production 

2. Use 

B. Have students research 
the types of metals used 
in Rotogravure cylinder 
making and the mining 
impact of their origin. 
^More cylinders- more impact) 

C. Have students research 
the disposition of dead 
cylinders (mere cylinders- 
more waste?) 

D. Possible alternatives 
(brain storm) Can they bc^. 
us'ed for colleges, sculpture 
abstract design, mobiles, 
odd furniture, brie a brae* 



Out] 
Comi 
A. 

B. 



D. 



iplicated 



rignificar it Discipline Area Industrial Arts 

•4 ■ 

Subject 



IS over 



Graphic. Arts 



ProiDlem Orientation Disposal .of 

Rotogravure Plates 



Grade 10-12 



SUGGESTED LE ARMING EXPERIENCES 



C. 



I. Student-Centered in class 
activitv 

A. intaglio printing 
1. Principles of 

rotogravure printing, 
a. Examples of v/crk & 
plates 

Uses for this process 
Plastic etchings 

1. Production 

2. Use 
Have students research 
the types of metals used 
in Rotogravure cylinder 
making and the mining 
impact of their origin, 
(r-lbre cylinders- more impact) 
Have students research 
the disposition 'of dead 
cylinders (more cylinders- 
more waste?) 
Possible alternatives 
(biraih storm) Can they bc^, 
used for. colleges, sculpture|3 
abstract design, mobiles, 
odd furniture, brie a brae. 



G. 



D. 



*. Outside Resource and 
Community Activities 
?i. Tour a local graviire 
printing plant. 
Tour an engraving plant. 
Rotogravure specialist 

1. Metals used . 

2. Cylinder usage & 
disposal 

Engraver 

1. Types of engraving 



E. 
C. 



D. 



Resource and Reference Jlaterial F 
Publications ; 
Graphic Arts Monthly 



Continued and Additional Suggested 



eoi 



1 : Develop a collection pf roto 
2. peyeiojD a cost analysis of a 



Audio-Visual : 
'xeacher r.ade slide series 
and/or trahs> visuailzing 
intaglio & rotograviire process. 



Community : 

Loca.l engravure 

Local rotogravure specialists^ 



erJc 



Continued and Additional Suggested Learning Experierices 
!• Develop a collection of rbto plates & examples* 
2. Develop a cost analysis of a roto plate. 



i 
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C 12 Pr ivate owneirs hin must be 
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N regarded as a .stewardship anA oHAivi^ 

E not, encroach „upoh or violate the 

p - ■ - — — 

T individuai right of others. 



Discipii'rie Area Industri a 

Subject , jGrapJUc_A- 

Problem Orientation -Owners 
Indus t-ry Rig 



BEKAVIORAL. OBJECTIVES 



roqnitive ; The student 
v;ill list 10 instances 
where taking ail liberties 
becatase a person is an - 
owner of a publication 
nay have negative effects. 
Affective: The student 
\vill realize that owner- 
ship of a printing establish-^ 
ment does not overule 
rights .arid feelings 1 of others . 

"t o be_ Learned 

1. Concepts behind "free 
speech" cliche. 

2. Unwritten" rights of 
othe rs . 



SUGGESTED LEARNING EXPF. 



I.- Student-Cientered in class 



II. 



A. Openly-lead discussioh-^- 
1. ^Question: What is the 

difference between 
reporting and editor- 
ializing? 

a. What are the good 
and ^bad points of 
the two types of 
v;ritihg? 

B. Relate-ti: rough discussion: 
Just because a person is 
the owner of a publication 
he doe.^h ' t have the right ' 
to v/rite anything he wishes 
just a person or person:; 
doesh ' t have the right to 
do anything he wishes with 
his; property, ^ materials, 
ivastes, etc. 
Kble^play situation of 
editor or publication owhei 
vs., Other journalist 

Commu/iity citizen 
Judge, Lav/yer 



Ou 
Co 
L6 
eh- 
te 



jniist be 



hip and shoul d 
ibiate the: _ 



biscipline Area .Industrial; Arts 
Subject 



Graphic Arts . . 



Problem Oriei tatipri ^bwnershipi.of Grade 7Vi2 

Industry vs. Rights of Ownership ^ - - 



'StfGGSSTED., LEARNING /EXPERIENCES: 



Studentr-'Centered Tn dlass 
activity 

A. Opehly-i^ad discussion-- 
1. Question: What is the 

difference betv/eeh 
reporting and edttor- 
-ualizing? 
a. What are the good 
and bad points of 
the tv7o types of 
v;riting? 

B. Relate- through discussion: 
Just because a person- is 
the pwrier of a publication 
he doesn't have the right 
to wr.it e anything he wished, 

' just as a person or person:; 
doesn't have the right to 
do anything he wishes with 
his ^property, materials, 
wastes,, etc. 

C. ..Rple-.play situation of 

editor or publication ownei 
vs., Other journalist 

.5plrinuMt^^ citizen 

Judge , Lav/yer 



II. Outside Respurce 'and 
Gommunity Activities 
Local journalist or 
.english X journalism): 
teacher; 



Resource and Reference Materials 
Publications : ' ^ - * ^ 



Continued and Addi tonal 



1. Develop list of all: 
ships rights" def i^ni 
2- Study further into t 
check" from doing wh 



Audio-vis uai:: 



Com r auhi't y : 
Local jouirnalist 



Continued and Addi tonal Suggested Learning. Experiences 

1, Develop list of all possible areas where "owner- 
ships rights" definitely harm oth 

2, Study further into the v/ays owners are "held in 
check" from^ doing what they v;ant ia industry. 
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1. Energy from the sun, the basic 
source of aH energy, is converted 
through p lant Photosynthesis into 



auform a Tl living things can uh ^ 
ror life processed i - • - - " 



EEHAVIORAL OBJECTIVES^ 



Cognitive ; The student 
will produce a flow chart 
of 3 :types of plastics 
showing sun energy to be 
the basic source. 
Affective ; The student 
will realize the import- 
ance of the sun: energy to 
plastics.' • 

Skills to be Learned 

1. "Types cf plastics 

2. .PI9W charts 

3. Hesearching 



Discipline Area In 



Subjecjb. 



PI 



Problem Orientation 



^GGESTED_;LEARni 



B. 

e.. 



I. Student-Centered in clas"^ 
activity 

A. Ilave on hand a" number 
of examples of different 
types, of plasties, with 
type v;ritteh on. 
IVliat do these plastics 
have in" ,coramon? — 
Divide s;tuderi%s into 
small groups & have them 
back trace their parti- 
cular type, (see origin 
of plastics chart) attach, 
with class discussion 
emphasiz.c •mportance of 
"sun energy" as it relates 
to life processes. 
1. Vfliat role does the sun 
play in the origin of 
plastics? 

Would it be possible 
to have plastics with- 
out the sun? Why? 
What effects does the 
sun have in plastics? 



D. 



2. 

6 
3. 



i 



n> the basic 



: is converted 
nthesis into 



nqs can use 



Discipline Area ^Industrial Arts 
Subject Plastics 



Prob3:em Orientation Origin^bf. Plastics Grade 9-^12 



SUGGESTED LEARNING EXPERIENCES 



I. 



FRir 



Studerit-rCehtered in class 
activity 

A. - Have on hand a number 

of examples of different 
types of plisticsv with 
type v;ritten on. 

B. \^at do these plastics 
have in common? 

C. ^ Divide students into 

smaii groups & have them, 
back trace their .parti- 
cular type, (see origin 
of plastics chart) attach. 

D. I^ith class discussion 
emphasize importance of 
"sun energy" as it relates 
to life processes. 

1. What roie does the sun 
play in the origin of 
plastics? 

2. Would it be possible 
to have plastics with- 

6 out the sun? Why? 
3* What effects does the 
sun have in plastics? 



I-I. Outside Resource and: 
Cdmmunity Activities 

1. School chemistry 
teacher. 

2. Representative from 
plastics industry. 



-Resource and Reference Materials" 



ERIC 



Publications ; 

V?oodworker Annual . Volume 73, 
V. J..: T:iylor , Drake Publishers , 
440 Park /^ve. South 
Ne^. York, N. Y. 10016 
Plas t ics ite chho locyy . Robert 
Sr Swanson, MeKnight & McKnight 
Bldomington, ill*. 
General Plastics Proj s Proc . 
Raymond Cherry^, McKnight & 
McKnight, Blooming ton. 111. 

Audio- Visual ; 
# 517 7 8 Origin &. Synthesis of Plastic 
I-laterials, 'Univ. Of 111* Champaign, 
X X X • 



co/mnunity ; 

X.. Chemistry instructor 
2. Rsp. pXastic industry 



Continued and Additonal Suacie 



X. Develop method of :sxmpX 
-^^^burriing - smeXXirig-sci:a 
of pXastics 
PG . 70 ..Woodworker Ahnua^X 



:.als Continued and Additonal Suggested Learning Experiences' 
!• Develop method of simple tests composed of 

burning - smelling-scratching to identify types 
w of plastics 

PG.70 Woodworker Annual Vol 73 



Elastic 

)aign, ^ . ; 



* 



ERLC 



ORIGIN OP PLASTICS 



'Olefins • 
T^Aromabics • 
Orl^^ ^Methane 
4 Decayed <^ A Ethylene ~ 

/ Life Form^Natu-il Gas^Acetylene 




Plexigl^ 

Thermo / 
l-lastics^v. 

^1 



Lucite 



P.VC 



-z Eth^tt q 

« ■« , V ^^:^ceiiuid 

^^®^"lose~>Celluloid--7Gelluloic.-^---e^Ce^^^^^ 
' ^>^^^^"5Lv N^^Cellui'd 
Vegetationf ^ Molasses-) Alabhol — > Butadiene 0^-Ca11u1(1 

^Dead Vi ^ ... "---^.syntiTiVj 

>i. Ethylene -r^ Pblyether PVC 

'' Coal TT-S^ Phenol 

rT-^_ 1 Thefinosettingc:::^MeiJ 

Plastics ^^--^ EajJ 



-Limestone 



\ 




Urea 
formaldehyde 




Benzine — ^ Styrene 
Calcium Carbide --^vAcetylene --^PVC 



LystyreneH 



ORIGI»\' OF PLASTICS 

Plexiglas 

Olefins' S Thermo / 

7^)^:rbmatics ' 1 Plastics^w . 

. QilN^ ;;jMethanes\ -^Lucite 

: ^ ^ Ethylene^2^ 

>riipiVNatu''ii^ ^ Ethyl Cellulose -flash It. case 

^ ^^^[^ Cellulose Acetate- toothbrush 

_Gelul6se--> Celluloid "^Celluloic -^^—-^Cellulpse Nitrate-eyegiass frames 

X^^^Cellulos^ Acetate JButyrate- irrigatir. 
^ Molasses-^ A^^ — ^ Butadiene Cellulose Propionate-^ ball point pen 

\V * """^ Synthetic Rubbers^^ Nylon 

n '"Ethylehe Poly ether PVC ' (S>^Neoprene 

^Goal^^;~>^#henol ^^^Acrilian 
^ Urea: Thenhosettihgt;;;;!!^M^ table ware^ 

Formaldehyde^ Plastics Bakelite 

''-Benzine — Sty rene—^^ Polystyrene— Tupperware 
urn Carbide —^.Acetylene PVG 
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2, All living organisms interac t 
among themselves and their 
environment > forming, Bti intricat e 
unit called -an ecosystemy_ 



Discipline Air 
Subject 
Problem Orien 



T 



BEH?:VIORAL. OBJECTIVES 
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Cognitive ; The student 
will be able to^defxne 
polymerization, ihe 
student will be able 
to tli^gram the polymer- 
ization process. 
Affective ; The student 
will be able to visualize 
Kow people working 
together to build a 
community can be compared 
to polymerization. _ 

skills to be Learned 
The process of, polymerization 
The v/orking of an ecosystem. 



I. Student-Centered in cl" 
activity 

A. Define polymerizati 
Poly " -many 

"Meros'^-parts 

B. Diagram how many pai 
of monomer link tbg 
to form nev7 materia 

C. Relate polymerizati 
ah ecosystem. 
1. Compare ijidividu" 

molecules to indi 



ERiC 



SUGGESTED I 



e . 

2. Compare linking 
molecules to peo 
working together, 
ecosystem^ in ah 
system. 

3. Compare links to 
which affect bth 
or job fields/ r 
industries. 



ganisms interact 



and tJieir 



ing an intricat e 
osystem. 



Discipline Area Industrial Arts 



Subject 



Plastics 



Problem Orientation p Q^^^^^nerization . Grade 



IVES 



liUGGESTE U LEARNING- jilXPERlJJNC E S 



:XZB 



red 



izatxqh 
;ystein. 



I. Student-Centered in class 
activity 

A. Define polymerization 
"Poly "-many 
"fteros" mparts 

B. Diagram how many parts 
of monomer link together 
to form nev; material . 

C. Relate polymerization to 
an ecosystem. 

. 1. Compare individual 

molecules to individual 
people . 

2. Compare linking of 
molecules to people 
working together, in 
ecosystem, in an econ6m|.c 
system. 

3. Compare links to careerfe 
which affect other careers 
or job fields, related 
industries. 



II. Outside Resource ad^ ~ 
Community Activities 
Chemistry teacher. 
Counselor-Job opportunxties 



ERIC 



i 



ERIC 



Resource and Reference Materials 



Publications ; 

Cope's Plastics Book , 

Dwight Cope 

Gopdheart-Willcox 

General riasticsy 

Raymond Gherry 

McKnight & McKnight 

Job- Oppdi tuni ties ftandbook 

Audio-Vis lia 1 : 
Chemistry' chart showing 
poiymeri zat ion • 



Community ; 
Chemistry teacher 



Continued and Additional Suggested 



Continued and Additional Suggested Learning Experiences 



erIc 
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— -Erv-irohTnental factors are- 

--l.lmi.tj.hg. on - the - nurobers of 
organisms. living -within ^fehpir: 



influe nce, thus , each-en virohinent 
has a carrying capacity. 



Discipline Area ind 
Subject /Pla 
Probiem Orientation 



BEHAVIORAL OBJECTIVES 



SUGGESTED LEARNIl 
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Cognitive ; The student 
will develop a chart 
listing -the, methods" of 
joining plastics , examples 
of these laethods, and 
breaking points of the 

joints . f • 

Affective : The/ student 
will realize that each 
joining mSthod or system 
has a definite load limit 
that it can handle before 
failing. 



SKills to be_Learned 
L. Types anc methods of 
plastic joinery 

2. Joint testing and 
evaluation 

3. Chart making 



I. Student-Centered^ in class 
activity 
A. pempristrate methods of 
joining plastics. (Shov7> 
;> & do) 
Cohesion 

a. Solvent cementing 
bi Thermal v/eldihg^ 

2. Adhesion 
a. Adhesive (different 

from either of 
materials) 

3. Mechanical linkage 

a. Screws 

b. Rivets 
c c. Bolts & nuts 

d. Spring clips 
Using equipment available, 
test to determine how much 
of a load each joint will 
carry before failing. 
By brainstorming, relate 
carrying capacity of joint 
to carrying capacity of 
examples in our envirohmen 
1. Street— can. handle only: 
so much before problems 
(Con't) 



B. 



C. 



i-ctdrs are- 



:h1n their 

:h pnvirohniifqnii 
hityi 



Discipline Area industrial- Arts, 
Subject Plastics 



Problem Orientation F astening of _ 

Plastics ""^ 



Grade 10^12 



SUGGESTED LEARNING EXPERIENCES 



1. student-Centered in class 
activity 

A. Demonstrate methods of 
Joining^ plastics. (Shov;, 
tell, & do) 

1. Cohesion 

a. Solvent cementing 

b. Thermal .v/elding 

2. Adhesion 

a. Adhesive (different 
from either of 
materials ) 

3. Mechanical linkage 
^ a. Screws 

- b. Rivets 
c c. Bolts & nuts 
d. Spring clips 

B. Using equipment ^available, 
test to determine how much 
of a load each joint will 
carry before failing. 

C. By brainstorming, relate 
carrying capacity of joints 
to carrying capacity of 
examples in our environment 
1. Street-^-^can handle only 

so much before problems 
(Cori't) 



I. Outside Resource -and 
Community Activities 

A. Cheinistry teacher 

B. Representative of 
plastics industry 
(ie, DuPont, etCi) 

C. Various local people 
discussing acea job 
possibilities; 



Resour ce end Reference Materials 



erJc 



Publicatic hs ; 

1. Plastics Technology I 
Robert £" • Swahsbnr 
McKnight f: McKnight 

2. Gener al . Plastics / 
Raymond Cherry 
McKnight r McKnight 



1. Jrtctual Samples of joints 

2. Trarispaifency series 



Community ; 

Plastics Industry Rep. {ie> DePort) 
A. Schwichtenberg- Polyfoam 
Lester irarie, Minn. 



Co ntinued and Additional Suggested L 
(Con't from I. ) 
occur. 

2. Water main-r (samo:); 

3. Job opportunities—- load limit 

1. Create larger chart for class 

a. Types of joints 

b. Methods of making them, 
q. Breaking points 

2. Have s^tudents find samples of 
types of joints and use these 
chart (#1) to produce multi-m 
Have ^students perform same ty^ 
other materials used in. indus 
present their results/ 
Prepare list of standard fast 
for plastics as well as ether 



3. 



4. 



4 



Continued and Additional Suggested Learning Experiences 
j (Con't from I.) 
1 occur. 

I 2. Water main-- (same) 

: 3. Job opportunities — load limit in local cornmunity. 
j 1. Create larger chart for class room use of 
^ a. Types, of joints 

j b. Methods of making them 

c. Breaking points 

2. Have students find samples of different 
types of joints and use these to supplement 
^ chart (#1) to produce multi-media display 

3i Have students perform same type of research wi^ ■ 
^ other materials used in industrial arts, and 

I present Itheir results. 

I 4. Prepare list of standard fasteners: that aire used 
I for plastics as well as other materials. 
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4 '£h adequate supply of pure 
.water is essential for life. 



Discipline Area ^.indngtri ^i| 
Subject Plastics 
Problem Orientation 



BEKAVIORJiL. OBJECTIVES 
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Cognitive: The 
will be able to 
demonstrate the 
methods of =moJ:d 
Affective ; The s 
will select the 
yet, best misthod> 
release for the 
is producing^ 



SUJ3GESTED: LEARNING EXPEI 



student 
list and^ 
variolas: 
release, 
tudent 
simplest, 
of mold 
item he 



Ski/lls to ''be Learned 
llethocls qt moid release. 
Methods t6 reclaim; water 
used in the mold release 
process. 



I. Student-Centered in class. 1 II. 0\ 
activity 

A. Methods pf mold release Rel 
1 ; VJater thi 

2. Air 

3. Ejection Enl 

B. In the study of water moid ag| 
release, the student will 
list the pollutants added 
to water by this process. 

1. Heat ^ 

2. Polyvinyl alcohol 

3. Plastic particles. 

C. Students will develop 
plan to reclaim water used 
in the mold release process 
1-. Distillation 
2. Secondary treatment 

b. Students will present de- 
bate or defend "their plan 
to the class or teacher. 



ERIC 



1^ 



Discipline Area Tnrln^f>>v.i 2^.-^^ 
Subject Plastics ^ 



Problem Orientationjjai^^jj^l^^ 



Grade 9^12 , 



^SUGGESTED. LEARNING EXPERIENCES 



—Centered in class 

y „ 

lods of mold release 
Jater 
;ir 

'gection 

:he study of v;ater mold 
ase, the student wiil 
the pollutants added 
^ater by this process • 

:ea€ 

oly vinyl, alcohol 
lastic particles* 
ents wiii develop 

to reclaim water use( 
he mold release procesis* 
istillation 
econdary treatment 
ents wiM present de- 

or defend "their plan 
he class or teacher. 



II* Outside Resource and. * 
^Community Activities 
Rep. from an aifea plant 
that does plastic molding. 

Engineer from local sew- 
age treatment pJant. 



i 



Resource and Reference Materials 



Publications ; 
Fiber Glass Projects and Procedures 



Gerald L.. Steele 
McKnight & McKnight 



Continued and Additio 



Audio- Visual ; 

Teacher developed slides. 



Communit y; 

Rep. f rem an area plastic 
molding plant. ' 
Engineer from local sewage treat- ^ 
ment plant. 
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C 5An adequate supply of clean air is 

0 : ■ ~ — ' — — 

N essential because most or ganisms 

c ■ = — — — 



Discipline Area Industrie 



E depend on oxygen, through respirati on. Subject Plastics 

T to release the ener gy jh their foo d. Pr^Iem Orientation Plasti 
' ^ ^ Treatm 



BEE/VIORAL OBJECTIVES 



C ognitiv e; Given a specific 
air cleaiiing task , the 
student v:ill be able to 
select c. ^'plastic" that 
best :suits the job & 
explain liow it will 
clean the ait. 
Af fejtiv er The student 
wtll unctbr stand the 
qualities a "plastic" 
must possess to remove 
particulants from' dirty 
air. 



Skills :to_ be Learned 

1. Filtration principles 

2,. Uses of plastic products 

^ foi: air filitration 
3i Limitations of plastics 

& filtration 
4. Research techniques 



SUGGESTED. LEARNING EXP 



I* StudentrCentered in class 
activity 

A. Bean bag. discussion: 

How are plastics used to- 
purify air-~give a 
specific example 

1. Furnace filters 

2. Vaciimh cleaner filter 

3. Cigarette filters 

4. RespPirator masks 

5. Air filter on car 

6. Glass PAC mufflers 

7. Exhaust fan hoods 

B. Research the above 
applications & discover 
v;hat properties must the 
plastic fibers Lave? 

C. Develop charts using the i 
researched properties. 
Each group assigned or 
volunteer to research 
one type of filter. 

D. Given a specific air 
cleaning task select 
from chart or. research 
& select a plastic that 
would best suit the job*. 
(Con't) 



II. 0 
C 
A 



of clean air is 



nost organisms 



Discipline Area ^ Industrial Arts 



ihrough-. respirati on^ Subject 



P las tic s^ 



:gy in their food . Problems Orientation ' "Plastic and_ Air^ Grade 9-12 

Treatment 



:,IVES. 



SUGGESTED LEARNING 



ictfic 



es 

^ducts 
jtics 



I, Student^Centered in class 
activity 

A, Bean bag- discussion: 

How are plastics used to 
purify air-T-give a 
specific example 

1. Furnace filters 

2. Vacumn cleaner filter 
3i Cigarette filters 

4. Res]Sixat6r masks 

5. Air filter on car 

6. Glass PAG mufflers 
?• Exhaiis fan hoods 
Research the above 
applicatio .s^ & discover 
V7hat properties must the 
plastic fibers have? 
Develop charts using the 
researched properties. 
Each group assigned or 
volunteer to research 
one type of ^ilter. 

D, Given a spec tfic air 
cleaning, task select 
from chart or research 
:& select a plastic that 
would best suit the job. 
(bbn't) 



B. 



EXPERIENCES ^ „ ; 

II. Outside Resource and 



Community Activities 
A. Selected students: 
will interview local 
industries to discover 
what particular fil- 
tration (both liquid 
& air) devices they 
use, and obtain exam- 
ples where possible. 
Sample questions for 
^,the interviev;: 
1. WJ.iat particular 
air ppllutiori do 
you have at this 
plant? 
2 • How are you con- 
trolling this prob- 
lem? 

3^ How successful have 
your efforts been? 
E. Air filtration specialist 
(heat/ & ventrcoritiractor) 



Resource and Reference Materials 



Ptiblications; 

Literature from various filter 
manufacturers . 



AUaior- Visual : 

Teacher developed transpancy 
set. 



Conununi ty ; 

1. Heat & vent contractor 



GontTnuied and Additional Suggested Lei 



(Con* t from I. ) 
E. Presentation by "air fiTitratioh| 

plastics can clean the. air. 
!• Develop a collection of plastic 
2> The students will organize a clej 

filter drive, to promote better 

Results : 

ft. Efficiency increased 

B. Shorter burn time-less air pc| 

C. Cost reduction in operation, 
3. Develojp test to measure amount c| 

particulant remove various " 
devices" 



ERIC 



[ged and Additional Suggested: Learning Experiences 
't from I.) 

:esentation by "air f ilitration" expert how 
iLastics can clean the air* 

kvelop a collection of plastic filtration media, 
he students will organize a clean your furnace 
Inter drive, to promote better furnace operation, 
bsults : 

Efficiency increased 
Shorter burn time- less air pbllutionw 
Cost reduction in operation. 
1=1 velop test to measure amount or % of 
irticuiant r^oved by various "air filtering 
ivices"' 



Maturai resources are not eguali y 
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C 6. 
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N distributed over th e earth or over 

C ^ ^ — — ^ 

^ time and: greatly ,af feet the geograph ic Subject 

^ g^^^t^ons and quality o f lif e>. Problem Orieritatibn 

Serving as. C6\ 



Discipline Area Indul 

Plas 



rEHAVIORAL OBJECTIVES 



Cognitive ; The student 
v/ill list 10 products 
which are now made of 
plastic (previously 
made cf anothei material) 
and project 4 possible 
reasons why the change 
was meide. - 
Affective ; The student 
will realize that changing 
tlie material a product 
is mace of also changes 
in mar.y instances^ the 
geogrrphic area in 
which it, is produced. 



Skill 



1. 

2. 
3. 

4. 



to be Learned 
Tyres & uses of plastic 
pre ducts. 

Cor position of plastics, 
Geographic locations of 
natural resources 
Geographic locations of 
rav; materials used in 
the manufacture of plas- 
tics. 



SUGGESTED LEARI^I? 



I. Student-Centered in class 
activity 

A. Brainstorm list of products 
nbv; made of plastic' 
formerly made of other 
natural resources. 

1. 1^76bd--couhter Sf.table 
tops^ p^neLing^ bldg. 
exteriors 

2. 'Metal— Desks ^ auto bbdie 
engine & auto^ parts ^ 
window v;,ash "frames 

3. Glass—plexiglass^ dishel 
containers . 

Develop flow chart, & com- 
pare geog. locations of 
plastic raw products and 
natural resources. 
Research plant locations 
producing various plastic 
products , & map them in 
contrast to locations of 
plastic raw materials 
Study results of work in 
portion C. 
E. Relate results and conclu- 
sions of study (part D) to 
(Con't) 



B. 



C. 



D. 



ERLC 



I spur ce s a r e _no t eg ua Ily 



let the earth or over 



Discipline Area Industrial Arts 



iy affect the geograph ic Subject 



Plastics. 



quality, of life* 



OBJECTIVES 



I student 
Iducts 
Ide of 
[sly 

Imaterial) 

jssible 

Lchange 

tudent 
It changing 
jroduct 
I changes 
Is , the 
Jin 

l uced, 

Irned 

lof plastic 

If plastics • 
[cations of 
[rces 

[cations of 

used in 
Ire of plas- 



PrbjDlem Orientation Plastic Products , Grade 8-12 
Serving as Conservers of Natural Resources 



SUGGESTED LEARNING EXPERIENCES 



ERLC 



I. Student^Centered in class {I, 
activity 

A. Brainstorm list of products 
nbv; made of plastic 
formerly made of other 
natural resources* 

Wobd--couhter&f, table 
tops, paneling, bldg. 
exteriors 

2. Metal--besks , auto bodie^ 
engine & auto, parts, 
window v;ash frames 

3. Glass— -plexiglass, dishe^, 
cohtaihers . 

Develop flov; chart, & com-^ 
pare geog. locations of 
plastic raw products and 
natural resources. 
Research plant locations 
producing various plastic 
products, Sc map them in 
contrast to locations of 
plastic raw materials 

D. Study results of work in 
portion G. 

E. Relate results and conclu- 
sions of study (part -D) to 

(Con't) 



B. 



C. 



Outside Respurce and~ 
Community Activities 

A. Representative of 
local plastics 
manufacturing industry, 

B. Chamber of Commerce i 



Resource and Reference : Materials 



Publications : 
Wisconsin Geography 
Dept. of Public Instruction. 
126 Langlpn St. 
Madison, V7is. 



AudiO'^Visual : 

Film Basic Elements of .^Production 
^#60196 r U.. of 111. Champaign, Illi/ 



Comir:unity ; 

1. Plastics manufacturing/ 
.personnel (if possible), 

2. Chamber of Commerce 
individual to explain 
in- coming or outgoing 
industries and their 
effect on the comifiuriity 
ar.d quality of life.^ 



Continued and Additional Suggested Learni 



1. Have students find information on a gi 
ghost- town ^ and try to retrace the ste 
v/hich led to £t's becoming a ghost tow 

a. Corfunerciai factors 

b. Accessability 

c. Natural resourcesv etc. 



Continued an d Addi t ional Suggested Learning Experiences 

iw Have students find information oh a given 
ghost-rtown, arid try to retrace the steps 
which led to it's becoming a ghost town. 

a. Commercial factors 

b. Access ability 

c. Natural resources, etc; 
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7. Factors such as facilitating 



lor 



transportation, economic conditions , Discipiine Area _^Bta 



pc pulatibn growth / and increased 

l€ isure_ time have a great influence 
"oTt changes In land use and centers 
of population. density. 



Subject 

Problem Orientatic] 
Us( 



BEHAVIORAL OBJECTIVES 



Cognitive ; The student 
will be able to list 
ten plastic products 
used in leisure time 
vehicles. 

Affective ; The student 
vzilT. understand how 
plastic has changed 
the leisure time 
vehicle industry^ 



Skil Is to: be Learned 

Uses of plastic in 

transportation. 

How the plastic industry 

has changed the economy. 



: , SUGGESTED LEA l 

Student-Centered in qlass 
activity 

A. Students will develop 
a list of plastic 
products used in leisure 
time vehicles. 

1. Snowmobile bodies ^ I 

2. Boats 

3* ALT vehicles 
4 * Dun.e buggy 

B. Students will study 
those items listed 
which are produced in 
their area and how they 
have changed population 
and economic conditions 
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ERLC 



lors' such as facilitating 



[tation^ economic conditions ^ Discipline Area Industrial -Arts- 



[on growth/ and increased 

I time have a great influence 
[es in land use and centers 
Lation density. 



Subject 



Plastics 



Problem Orientation How Plastic is 



Grade 9-12 



Used in Leisure Time Vehicles 



iM I I III II I I I I 



SUGGESTED LEARNING EXPERIENCES 



The student 
|.e to list 

products 
[.sure time 

The student 
=tand how " 

changed 

time 
lustry> 



be Learned 
tstic in 
lion. 

istic industry 
11 the economy ♦ 



Student-^Centered in class 
activity 

A> Students will develop 
a list of plastic 
products used in leisure 
time vehicles. 

1. Snowmobile bodies 

2. Boats 

3. ALT vehicles 

4 . Dune buggy 

B. Students will study 
those items listed 
which are produced in 
their area- and how they 
have changed population 
and economic conditions. 



:i. Outside %source and 
Community Activities: 

A. Rep. from area: , 
piant/which pro^duce^^^ 
plastic products 
used in leisure: time 
vehiclies. 

B. Students interview 
local businessmen 

in companies recently 
affected. 

C . Studehts^ contact 
local and nearby 
Chambers of Commerce 
for population & 
economic changes per 
products developed. 




Resource and Reference Materials Continued and Additional Suggested Learni^iq Ex| 



Publications :- 
Fiber Glass Projects and 
Procedures^ 
Gerald ;L. Steele 
Mcknight. & McKnight: 
Plastics Technology y 
Robert Sv Swanson- 
McKriight & McKnight 

AuJio-Visuai ; 
Plastics and Fiberglass : 
Univer^sity of 111* : 
Champaign, 111? 



Coimnunity : ; 
RepV from area plastics plant. 



C 8 > Cultural / economic , social ^ 
0 

II and political factors determine 
C 

E status-of man4s values and attitudes 
P 

T toward his 'environirient, , . 



^Discipline Area Indu 

Subject Pla s 

Problem Orientation p 
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EEHAVIORAL OBJECTIVES 



Cognitive ; Given a* 
sample "mixture of 
furniture parts made, of 
v;ood r.nd plastic, the 
student will be able to 
-separate the plastic 
parts from the wood parts • 
Affective ; The student 
V7iir real; ^e the place of 
plastic in the furni-- 
ture industry and change 
his attitudes to accept 
them. 



Skills to be Learned 
How to distinguish 
betwfcen furniture parts 
made of wood and plastic. 
How, plastic is used in 
furniture. 

How the use of plastic 
affects the cost of 
furniture. 



SUGGESTED LEARNIN 



I. Student-Centered in class 
activity 

A. Students will develop, 
a list of ways plastic 
is used in furniture. 

1. Tops 

2. Finish 
3i Drawers 

4. Doors. 

5 . Legs 

6. Applique. 

B. From the list developed 
in, A, students will 
develop a list of reasons 
for the use of plastic 
in furniture and individual 
furniture parts. 

1. Cost 

2. Durability 

3. Appearance 

C. Students will be shov;n 
examples of identical 
furniture parts made of 
v;ood or plastic-i Students 
discuss: (Con' t)- 



economic y social r 
factors determine 



s values arid attitudes 



Ivironment . 



Discipline Area Industrial Arts 
Subject Plastics. 



Problem- Orientation Bias tics, iri^ 

Furniture 



Grade; 9-12 



OBJECTIVES 
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SUGGESTED: LEARNING EXPERIENCES 



I. Student-Centered in class 
activity 

A. Students will develop 
a list of ways plastic 
is used in furniture. 

1. Tops- 

2. Finish 

3. Drawers 

4. Doors 

5. Legs 

6. ^ ApE)lique. 

B; From the list developed 
in A, students will 
develop a list of reasons 
for the use of plastic 
in furniture and individua 
furniture parts. 
. —a. Cost 

2. Durability 

3. Appearance 
C. Students will be shovm 

examples of identical 
furniture parts made of 

• wood or plastic. ' Students 

- discuss : (Con ' t ) 



II . Outside Respjarce and 
Community Activities 
Rep^ from area .plastia 
moldings plant. 
Local furniture dealer^ 



Resource and Reference Materials 



Publi c ations : 

Advanced Woodworking and 

Furniture Making / 

John I • Ferrer & Gilbert Hutchings 
Chas* A# Bennett C6» 
Fiber. Glass Projects; and 
Procedures f 
Geralc. L. Steele 
McKnicht & McKnight 

Audior yisuai ; 

P lastics: Industrial Processes 

: ahd,ProductS r #86000: 

U. of 111 Champaign/ 111 

Gonimu nit^; 

Rep. from area plastic molding 
plant* , . 
Local furniture dealer • 



(Con' t from !• ) 

1. How can. you recognize plastic parts] 
marks, etc*) 

2. Hov; does the use of plastic change \j 
furniture? ' 'I 

D* Students will be given several fur nj 
and asked to identify the mater ial 
of^ 



3ihce Materials 



Continued, and Additional Suggested Learning. Experiences 



ig and 

liber fc Hutchings 
^s and 



(Coh't frorn I.) ^ 
!• How can you recognize plastic parts? (By mold: 
marks ^ etc* ) 

2. Hov7 does the use of plastic change pur values of 
furniture? 

D, Students will be given several furniture parts 
and asked to identify the materiai they are made 
of. 



il Processes 
Ign^ ill 



^>tic moldirig 
vleir. ' 
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Discipline Area Industrial A rj 
Subject Plastics 
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BEIAVIORAL OBJECTIVES 
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Cognitive ; The student 
wilL test 4 samples & 
correctly identify them; 
recycle the themoplastics, 
suggest at least "2 "2nd .olives 

for .the thermosets & explain 
how his actions relate to 
his environment • 

fective ; 
The studeht will realize 
that the cost of injection 
& thcrmoforming projects 
can ke held down by the 
addition of recyleable 
plastics^ 



Skills to be Learned 

1. Testing plastics 

2. Recycling procedure 

3. Letter writing 

4. brainstorming 



SUGGESTTEDi LEARNING EXPERIEM 



Student-Centered in class TI 
actiyity 

A. Each stud'itnt will bring 
a sample of three diff- 
erent disposable plastic 
containers & if possible 
discover who manufactures 
them. 

B* Test the samples in class 
to determine if the plastic 
is: 



C. 



1. 



3. 



Thermoplastic 
(Recycleable) 
Thermoset 
(Non-Recycleable) 
Iden t i f y- speci f ic 
type- 



Outs i| 
dommui 

1. Arl 

2. Ret 

pic 

di5 
cu3 



Since the thermoplastic 
is recycleable it presents 
no problem* 

Thermosetting plastic does 
present a problem 
1* VJhy does the manufacturer 
use this type? Write & 
ask* 
(Con' t) 



and change his 



Discipline Area Industrial Arts 
Subject Plastics 



Problem Orientation Plastic Ident- ^ Grade t^l2 

ification & Recycling 



OBJECTIVES 



he student 

bamples & 

bntify them; 

phermoplastics , 
:ast "2 "2nd ,tlives 

fcosets & explain 
bns relate to 
Isnt. 

[vill realize 

of injection 
ling projects 
jiown by the 
I'Gcyleable 



Learned 
lias tics 

procedure 
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lining 



SUGGESTTED LEARNING EXPERIENCES 



II 



Student C-atered in class 
activity 

A* Each studt->nt will bring 
a sample of three diff- 
erent disposable plastic 
containers & if possible 
discover who manufactures 
them* 

B. Test the samples in class 
to determine if the plastic 
is: 

1. Thermoplastic 

(Recycleable) 
2* Thermoset 

(Non-Recy cleab le ) 
3. Identify-specif ic 

type* 



C. 



D. 



Since the thermoplastic 
is recycleable it presents 
no problem. 

Thermosetting plastic does 
present a problem 
!• X'Jhy does the manufacturer 
use this type? Write & 
ask. 
(Con* t) 



Outside Resource and 
Commuhity Activities 

1. Art teacher 

2. Representative from 
plastics industry to 
discuss their parti- 
cular recycling efforts. 



Resource arid Reference Materials 



Continued and Additional Suggested Learning 
(Gon't from r«) 

2. Brainstpm alternative 2ridlTives« 
k. Birdhpuses 

Art forms * 
C. Household uses 

E. iri groups define specific reasons why we 
be concerned about the problem presented 
(Results shpuld relate directly tp concej 

F» Recycle thermoplastics in shop procedure 

Test design — see attached sheet 



Publications ; 

Woodworkers Annual Vol. 73, 
V.J. Taylor Drake Pub^ Ltd. 
General Plastics , Raymond 
Cherry, McKriight & 
McKnightr Bloomington;, ILl. 



Audio-Visual : 
Teacher/student developed 
charts-Qisplays-transparencies 



iMaterials 



73. 
|Ltd« 

nd 

IlLIi. 



ed 

Irencies 



Continued and Additi o nal Suggest ed Learning Experiences 
(Con't from !•) ~' ~ ~' — — ^ 

2^ Brainstorm alternative 2hdlilves. 
A* Birdhouses 
B. Art forms 

Household uses 

In groups define specific reasons why we should 
be concerned about the problem presented in ;D-2? 
(Results should relate directly to concept #9) 
Recycle thermoplastics in shog procedure 

Test design— see attached sheet 
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If The Result is Powdery 
.Chips it is a Thermosetting 
Plastic I 
\/ 

Attempt to. Light — — > — 

The Sliver 



/ 



If the 'Smell is Phenolic 
& The Sliver Turns Dark 
Brown/Black= Phenoformalde- 
hyde 



FIELD TESTED 
_ TEST, DESIGN 

^From Sample Gut 
"off Thin Sliver 



1 



If The Smell Is Fishy & 
The Sliver Is I^ite Or 
Brightly Golored==Urea/ 
Melamine . Fbrmaldehyde 



Droj 
Hare 
Of >J 



If The Noise Is Dull 
Place The Sliver In Soapy 
Water 



The 



Floats It Is A 
Polyblefin 
Type / 

Scratch V7ith 
Fingernail 



4^ 



Single Smell Of 
Styrene= Polysty- 
rene 



Sinks, Burn A Small 
Piece & Observe The 
Flame & Ease Of Burninc 



Burns With A Yellov; 
Flame-Blow Out the Flame 
St Smell 



Burns Wil 
Note Golc 
Ignited 



V 




FIELD TESTED 
TEST DESIGN 



Prom. Sample Cut 
"off Thin Sliver 



is Powdery 
Thermosetting 



ht ^ 



s Phenolic 
urns Dark 
enoformalde- 



If The Smell Is Fishy & 
The Sliver Is l^hite Or 
Brightly- Golored= Urea/ 
Helamine Formaldehyde 



If The Noise Is Dull 
Place The Sliver In Soapy 
Water ^ 

Sinks, Burn A Small 
Piece & Observe The 
Flame & Ease Of Burninc 

Burns With A Yellov; 
Flame-Blow Out the Flame 
& Smell 



Single Smell Of 

Styrene= Polysty- 

rene 



if The Sliver Cut- Smoothly 
It Is a Thermoplastic (To 
Conf irihr Place a Piece Of 
Hot Metal To ^he Sliver it 
Should Melt Or Go Soft) 

Drop The Sliver on To A 
Hard Surface From A Height 
Of About 23$ To 3 ' . 

If the Noise Is Metallic 
Then It Is Styrene Base* 
Burn The Sliver & Smell 
The Smoke* 



Bitter Smell As Well 
As Styrene With A 
Smell of Rubber = 
ABS Co, Polymer 



Burns With Difficulty 
Note Color Of Flame VJhile 
Ignited 



V 



(UjiliJuejD 



If ittwill Not 

S crat ch= Po lyprc pylene 



Scratches A Little= 
IKD> Polyethylene 

Scratches Fasily= 
C > D> Polyethylene 



A Srneil Like Methylated 
Spirits= Acryric 



-11 



A Smell Of Burning Paper= 
Ceiluiose Acetate 



Acidic Plus A Smell Of 
Rancid Butter= Ceilul6se 
Acetate JButyrate ' ^ 




Acrid Sm 
Soft Sam 

4/ 

Acrid Siri 
Hard Sam 
PVG or 
Polymer 



Yellow Flame 



Smell Smoke* Smel 
Kair Plus Threads 
A Piecfe Of Cold Me 
To The^ Hot Surface: 
Nylon 



A Smell iiike Methylated 
Spitits= Acrylic , 

V . 

A Smell Of Burning Paper= 
Cellulose Acetate 



Acidic Plus A Smell Of 
Rancid Butter= Cellulose 
Acetate Butyrate 




Greenish Flame 



Acrid Smell 'V7ith 
Soft- SamDle=PVG 



4/ 



Acrid Smell With 
Hard Sample=Rigid 
PVC or PVC/PVA co- 
Polymer 



Yellow- Flame 



Smell Smoke* Smell Of Burning 
Kair Plus Threads Forming VJhen 
A Piece Of Cold Metal Is Touched 
To The Hot Surf ace.^&. Drawn Away= 
Nylon 



Pel 7/72 
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C 10 , Short-term economic gains 

0 ■ ' ^ ^- — — 

N may produce long- term e nvironmental 

C ' ' ^: — 

E losses, , 

p — — ~- 

T " , 



Discipiine Area Industrial 
Subject Plastics 



Problem Orientation Disposal 

Plastic 



BEHA\ lORAL OBJECTIVES 



C ognitive : The student 
will list the ways plastic 
has replaced wood, metal, 
and glass, due to economic - 
factors. The student 
will list the prbblf^ms 
of plastic diiiposal. 
A ffective; The student 
will ouy products made 
of recycleiDle materials 
rather than thermoplastics . 

Skills to' be Learned 
Methods of disposal of used 
wood, metal, glass and 
plastic products. 



SUGGESTED LEARNING EXPER 



I. Student-Centered in class 
activity 

A. Students will develop 
a list of product^ once 
made of metal, wood or 
glass and now, because 
of economic f actbrs:,made 
of plastic . 

B. Students will study 
methods of disposing of 
used products made of 
wood, metal, glasf/ & 
glascic. 

1. Metai-recycle 

2 . Glass-recycle 

3. Wood-burn, salvage 

4. Plastic 

A. Thermo set 

B. Thermoplastic-recycl 

C. Students will study the 
problem of disposal of 
thermosetting plastics, 
1. Study current prob- 
lems of disposal 

A. Can not burn in 
normal fire. 

B. Does not decay 

C. Non-recyclable (Con' 4) 



II. Out 

Com 
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Vis 
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rohmental 



Discipline Area . Industrial Arts 
Subject Plastics . 



Problem Orientation Disposal of Used Grade 9-12 

Plastic Products 

SUGGESTED LEARNING EXPERIENCES , . 



I. Student-Centered in class 
activity 

A. Students will develop 
a list of products once 
made of metal, wood or 
glass and now, because 
of economic factors, made 
of plastic. 

B. Students will study ' 
methods of disposing of 
used products made of 
wood, metal, glass, & 
plastic. 

1. Metal-recycle 

2. Glassr-recycle 

3. Wood-burn, salvage 

4. Plastic 

A. Thermoset 

B. Thermoplastic-recyclet 

C. Students will study the 
problem of disposal of 
thermosetting plastics, 
1. Study current prob- 
lems of disposal 

A. Can not burn in 
normal fire. 

B. Does not decay 

C. Non-recyclable (Con'tj) 



II. Outside Resource and 
Community Activities. 
Operator of Recycling 
center. 

Visit a hammer mill. 



Resource and Reference Materials 



Continued and Additional Suaaested Learnil 



Publications : 
Plastics! Technology / 
Robert S. Swanson 
I-icKnight^ & Mcknight 



2. Develop possible methods of disposal.' 



/'.udior Visual ; 

Plastics':: Industrial Processes 
and Products #86,00.0 U. of 
111. Champaign, 111 . 



Community : 

Operator of recycling center 



I continued and Additional Suggested Learning Experiences 
2i Develop possible methods of disposal* 



* 



11. Individual .acts,, duplicated. 
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u 



C 

0 

or coK t pounded, produce; .significant 
E enrircnmental alteration s over 
T time.' ^ ^ 



Disciprihe Area .Industrial 
Subject 



Plastics 



Problem Orientation Recyclin 



BjIHAVIORAL OBJECTIVES 
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Cognit ive: The student 
will list 4 advantages 
of recycling thermo- 
plastics^ & how his 
actions affect the 
environment. 
Affective ; The student 
wiri understand the 
cause-effect relation- 
ship utilized in recycling 
thermoplastic s 



SUGGE STEDJiEARNING EXPEI 



Skill;a. to be Learned 

1. Preparing material for 
recycling 

2. Operation of the grandulato)' 

3. Testing plastics 

4. Record keeping 



ERIC 



Student-Centered in class 
activity 

This activity is a continu- 
ation of class activity 
from concept #10. 

A. Students will wash & 
remove all labels, metal 
rings, etc from plas-^,rc 
articles collected from 
school, home & community 
per-6dic collection. 

B. Sep^;rate according to type 
of plastic & prepare them 
for the granulator & 
granulate 

C. Weight material & enter 
weight & date on chart 

D. At the end of the year 
add total weight column 
& compute cost of mat'rl 
recycled. Find per pupil 
input. 

E. Class discussion of roacepi. 
#11 as it relates to class 
recycling effort 

a. Money saved 
(con't) 



TI, 



Out 
Com 

1. 
2. 
3. 

4. 



us trial Arts 



stics^ 



Recycling Plastic sGrade 7-12 



t?G.EXPERIENGES^~ ~ 
II. Outside Resource and 
Community Activities 

1. Sanitary engineer 

2. Chemistry teacher 

3. Rep. from plastic ' 
industry. 

4. Set up collection 
stations for "throw 
away" plastic articles 
& maintain same. 



Resource and Reference Materials 
Publications ; 
i Woodv;orkers Annual Vol 73 
* V. J. Taylor Drake Pub. Ltd, 
440 Park Ave. South, N.Y. 10016 
General T las tics , Raymond 
Cherry McKnight & HcKnight 
Bloomington , 111 . 

Audio- Visual ; ^ 
Garbage , Project I-C-E K^^^C 



Continued and Addit i onal Suggeste 
(Con't from I.) 
b. Mat'rl saved *^ 
c: Land fill effect 
d. Conservation of natural reso 

1. Do long -term record keeping ov 
a greater impact value is dev 



Community : 

1. cJanitciiry engineer 

2. Chemistry teacher 

3. Rep. from plastics industry 



Continued and Addit i onal Sucygested Learning Experiences 
(Con' t from I.) 

Mat'rl saved 
C. Land fill effect 
d. Conservation of natural resources 

1, Do long -term record keeping over the years so that 
a greater impact value is developed. 
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12, ' Private ownership must be 

regarded as a stev;ardship and 

shoulc not encroach upon or 

violate the individual right of 
others . 



Discipline Area Tnrln strial 
Subject Plastics 
Problem Orientation Rights 



BEPJA^IORAL OBJECTIVES 



Cognitive ; The student 
will list. 3 consequences 
that might result if 
the previous "owner" 
encroached on his 
rights. -List cause 
& effect. 

Affective : The student 
will realize that his 
actions determine not 
only projedt & work of 
all of his classmates . 



S kills fo be Learned 

1. Proportions 

2. Accurc.cy in measuring 

3. Set-uf. times of resins 

4. Responsibility of own 
actions . 



SUGGESTED LEARNING EXPE 



I. Student-Centered in class 
activity 

Understanding should be 
realized that when a person 
is v/orking in an individual 
effort^ the materials^ 
machines / tools etc. he is 
using are "his" to use until 
he is finished. He is also 
responsible for these mater- 
ials. ThuS/ the student is 
the "owner" of items or 
materials being used. 

A. Demonstration & expla- 
nation by teacher on 
fiberglass resin-mix 
preparation 

1. Ingredients (simple) 

2. a. Pvesin 

b. Hardener 

B. Discussion of failures as 
a result of improper 
prepartion. 

1. If "ov/ner" is not care- 
ful and gets resin or 
hardener into main 
storage of other ^ the 
(Con^t) 



II, 



Ou 
Co 



must be 



lip and Discipline Area mdustrial Arts 

on or Subject P last ics 



right of Problem Orientation Rights Of Others Grade 10-1 2 



SUGGESTED LEARNING EXPERIENCES 



Student-Centered in class 
activity 

Understanding should be 
realized that when a person 
is v/orking^in an individual 
effort^ the materials, 
machines, tools etc* he is ' 
using^ are "his" to use until 
he is finished. He is also 
responsible for these mater- 
ials* Thus, the student is 
the "ov/ner" of items or 
materials being used* 
A. Demonstration & expla- 
nation by teacher on 
fiberglass resin-mix 
preparation 

1. Ingredients (simple) 

2. a. Resin 
b • Hardener 

Discussion of failures as 
a result of improper 
prepartion • — ^ 
1, If "ov/ner" is not care- 
ful and gets resin or 
hardener into main 
storage of other, the 
(Con't) 



II.' Outside Resource and 
Community Activities 



Resource ard Reference Ilaterials 



Publicatior s.; 
FiberTGlass 
Gerald L. Steele 
McKnight & McKnight 



Audio-Visua l : 

Resin Mixing Ingredients in 
Singular Fcrm, & Comparison 
Display in Mixed Foirm 



Continued and Additional Suggested Learn 



(Con't from I. ) 

entire mass will be worthless, & no of 
will be able to use it. 

2. If batch of resin is not thoroughly 
resin & resulting product will he wc 

Stress--each person's project or work 
upon past performances of other stiideh 

3. Discover as many areas as possible 
by one individual v;ill affect manv 



Community ; 



0 



Continued and Additional S uggested Learning Experiences 
(Con't from I. ) 

entire mass v/ill be worthless, & no other student 
will be able to use it. 

2. If batch of resin is not thoroughly mixed/ the 
resin & resulting product will be v;orthless. 

Stress — each person's project or work is dependent 
upon past performances of other students or "owners" 

3. Discover as many areas as possible where neglect 
by one individual v;ill affect many others. 



C 1. Ene r gy from the sun, the basic 
O 

N source of -all- ehergy ^ is converted 
C 

E through plant photosynthesis into 
P 

T a form all living things can use 
for life processes. 



Discipline Area industrial 
Subject Elect ricity' 



Problem Orientationj^ppiicati 

Energy 



nT^^HAVIORAL OBJECTIVES 



SUGGESTED LEARNING EXPER 



Cognitive : The student 
will develop an experi- 
ment using sun energy 
St explain how his results , 
can be applied to our 
technological society. 
Affective: The student 
v/ill describe several 
problems in using sun 
energy 



Skills to be Learned 

1. Experiment design 

2. Cause-effect thinking 

3. Testing 

4 . Brainstorming 

5. Circuitry & wiring 



Student-Centered in class^ II, 
activity 

A. Telephone company rep. 
presentation "uses of 
sun energy" 

B. Film (presentation 

1. Electrical sources 

2. Production 

C. Read related text units 
D* The students will write 

philosophical (dream) pa^er 
on sun energy use & its 
application to our society. 

E. By individuals or small (froups 
develop sun energy experiments 

F. Suggest several environmcmtal 
problems associated v;ith coHr 
struction & operations o:: 
solar energy power generators 
as described in July 19711 
Popular Science 

G. Review use of Solar energy 
on space probe vehicles by 
NASA 



Out 
Comr 
1. 
2. 
3. 
4. 
5. 



bner qy from the sun, the basic 

l:e of all. energ y, is converted Discipline Area Industrial Arts 



igh plant photosynthesis into 

}:m all living things can use 
liife processes.. 



Subject 



Elect r icity-Electronic 



Problem OrientationApplic ation of Sun Grade 7-12 

Energy 



TAVIORAL OBJECTIVES 



SUGGESTED LEARNING^ .EXPERIENCES 



|/e; The student 
pelop an experi.- 
Ilng sun energy 
lln how his results 
kpplied to our 
bgical society. 
h/ei The student 
[Tcribe several 
Id in using sun 



:o be Learned 
Iciment design 
|--i-effect thinking 
I Lag 

J IS terming 
juitry & wiring 



I, Student-Centered in class II, 
activity 

A. Telephone company rep, 

presentation "uses of 

sun energy" 
" B, Film {presentation 

1, Electrical sources 

2. Production 
C* Read related text units 

D, The students wi-11 write 
philosophical (dream) pa^er 
on sun e,nergy use & its 
application to our society, 

E, By individuals or small (froups 
develop sun energy experiments 

F, Suggest several environm(mtal 
problems associated v;ith conr 
struction & operations o:: 
solar energy power generators 
as described in July 197:p 
Popular Science 

G, Review use of Solar energy 
on space probe vehicles hy 
NASA 



Outside Resource and 
Community Activities 

1. Telephone Co. 

2. Local power co, 

3. V7eathef man 

4. Physics teacher 

5. In the community 
the students will 
locate direct uses 
of sun energy 



o 



ERIC 



Resource and Reference Materials 



Pub lications ; 
Modern General Shop , 
Walter Lrown 
Goodheart-WillcoK Co. 
Popular Science y July 1972 



Audio- 



lali 



v53623 Flectricity : Electrical 
Sourc es' 

#62900 r iectricity; Production 
Univ. Of 111, Champaign, 111. 



Conununlt y : 

1. Telephone Co. 

2. Local power co. 

3. Weather co. 

4* Physics teacher 

Bell telephone educational 

representatives 1-922-5211 

Collect call Miss Hoey 
Fond Du Lac for available 

supplies & films 



Continued and Additional Suggested Learning E: 



1. Continue developing experiments that 'shpv; th| 
greatest potential & possible patent and/or 

Solar generation will require large amounts 
radiation regularly available, . Agricultural! 
industrial development in this (desert type) 
can cause climatic change that xeduces the. ej 
conversion capacity of the solar generation 



E:^BMaterials 



1972 



Continued and Additional Suggested Learning Experiences 



1. Continue developing experiments, that show the 

greatest potential & possible patent and/or copyright. 

Solar generation will require large amounts of solar 
radiation regularly available. Agricultural or 
industrial development in this (desert type) area 
can cause climatic change that reduces the. efficient 
conversion capacity of the solar generation bank. ' 



lectrical 



deduction 



Infill- 



.onal 

f 5211 

lioey 
lable 
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^ 1> Ene r gy from the sun _r 
0 

N source of all energy f is - converted 



E through plant photosynthesis into 
P 

T a form all living. things can use 
for life processes. 



Discipline Area . Industrial 

Subject Electricit 

Problem 6rientation;^ppiicat 

Energy 



i^^HAVIORAL OBJECTIVES 



SUGGESTED LEARNING EXPE 



Cognitive : The student 
will develop an experi- 
ment using sun energy 
& explain how his results 
can be applied to our 
technological society. 
Affective : The student 
v;ill describe several 
problems in using sun 
energy 



1. 
2. 

3; 
4. 
5. 



Skills to be Learned 

1. Experiment design 

2. Cause-effect thinking-^ 

3. Testing 

4. Brainstorming 

5. Circuitry & wiring 



I. Student-Centered in class^ II. Ou 
activity Co 

A. Telephone company rep. 
presentation "uses of 
sun energy" 

B. Film (presentation 

1. Electrical sources 

2. Production 
Read related text units 
The students v/ill write 
philosophical (dream) pajer 
on sun energy use & its 
application to our society. 
By individuals or small 
develop sun energy exper 

F. Suggest several environm<tintal 
problems associated v/ith 
struction operations o 
solar energy power generators 
as described in July 197^! 
Popular Science 

G. Review use of Solar energy 
on space probe vehicles jpy 
NASA 



C. 
D. 



E. 



groups 
ments . 



conr 



I 



the sun, the basic 

iergy> is converted 

hotos vnthe sis into 

[ig things can use 
>es. 



Discipline Area industrial Arts 

Sub j e c t . Electr icity-Electronic - 



Problem OrientationApplic ation of Sun Grade 7-12 

Energy • ^ — 



IrECTIVES 



SUGGESTED LEARNING EXPERIENCES 



llent 
beri- 

:gy 

Iresults 
>ur 
l-ty. 
kent 
leal 
Bun 



linking 



png 



J- 



C. 
D. 



Student-Centered in class II, 
activity 

A. Telephone company rep* 
presentation *'uses of 
sun energy" — 

B. Film (presentation 

1. Electrical sources 

2. Production 
Read related text units 
The students v;ill write 
philosophical (dream) pa^er 
on sun energy use & its 
application to our society* 

E. By individuals or small groups 
develop sun energy experiments 

F. Suggest several environmontal 
problems associated v;ith con- 
struction & operations o: 
solar energy power generators 
as described in July 197;p 
Popular Science 
Review use of Solar energy 
on space probe vehicles l)y 
NASA 



G. 



Outside Resource and 
Community Activities 

1, Telephone Co, 

2, Local power co, 

3, VJeather man 

4, Physics teacher 
5* In the community 

the students will 
locate direct uses 
of sun energy 



Resource and Reference Materials 



Continued and Additional Sugc 



Pub lioationS'; 
nodern General Shop , 
IValter Erown' 
Goodheart-Willcos Co. 
Popular Science, July 1972 



Aud io-^^i sual : 

iJ53623 Flsctricity ; Electrical 
Sources 

#62900 riectricity:. Production 
Univ. 01 111, Champaign, 111. 



CcTTirnuni jb y : 

1. Telephone Co. 

2. Local power co. 

3. VJeathcr co. 

4» Physics teacher 

Bell telephone educational 

representatives 1-922-5211 

Collect call Miss A^ Hoey 
£*ond Du Lac for available 



Continue developing experimj 
greatest potential & possib] 

Solar generation will reguij 
radiation regularly availabj 
industrial development in ti 
can cause climatic change ti 
conversion capacity of the 



supplies & films 




f 



Continued aiid Additional Suggested Learning. Experiences 
L. Continue developing experiments that show the 

greatest potential & possible patent and/of copyright. 

Solar generation will require large amounts of solar 
radiation ro^fulcnrly available. Agricultural or 
industrial development in this (d'=sert type) area 
can cause climatic change that reduces the efficient 
conversion capacity of the solar generation bank. 
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2> All living organisms interact 

among themselves and their 

environment^ forming an intricate 
unit called an ecosystem. 



Discipline Area Industrial 
Subject Electricitv 



Problem Orientation Relatior 
The Electrical Circuit 



BEHAVIORAL OBJECTIVES 



SUGGESTED LEARNI^•G EXPEF 



Cognitive : The student 
v;ill in x^riting compare 
a community to an 
electrical circuit 
and explain v;hat 
happens if one part 
stops^ changes, etc* 
E ffective; The student 
will realize the inter- 
action of the electrical 
circuit E the effects 
i.f ona or more fail. 



Skills tc be Learned : 
lo Principles of an 
electrical circuit 

2. Systers analysis 

3. Primary circuit elements 
A. Vo]ts 

B» Amps 
C. Ohr/;S 



Student-Centered in class ^11 
activity 

A. ""ilm presentations: 

1. Flov; of electricity 

2. Elementals of electri- 
cal circuits 

B. Using components develop 
& explain a simple electri-j 
cal circuit. Teacher or 
student. 

C. Have students identify 
circuit components 

1 . Power 

2 . Load 

3. Return v7ire 

4 . Gauges 
5- Protection 

D. Evaluate circuit 
Test - Result 

1. Design - I7orks 

2. Vary Load-Elov; fuse 

Burn v;ire 

3. Vary pov/er-Load doesn't 
v;ork 

4. Breai; circuit-Won' t v/ork 

E. Compare circuits to a 
community class discussion^ 

groups^ or homcworl: (Con* 



Out 
COn 

A. 
B. 



I 



Discioline Area Industrial Arts 



Kl ec^ricitv-Slectronic 



kubject 

Problem Orientation Relationsh io_of_ Grade 7-12 
The Electrical Circuit to an Ecosystem 



SUGGESTED LEARNING SXPERIEHCES 

"civtered in class jll< 



laresentations : 
|dv7 of electricity 

^mentals of electri- 

L circuits 
components develop 



[lain a simple electri-i 
Lrcuit* Teacher or { 
Int. ! 
(students identify 
Lt components 
ler 
lad 

turn v7ire 
-ges 
Irotection 
l:ate circuit 

- ^Result 
:sign - Works 
,ry Load-Blov7 fuse 
Burn v;ire 
ly pov/er-Load doesn't 

:k . 

:eak circuit-Won' t v;ork 
[are circuits to a 
[unity class discussion^ 
[roups j or homcv/orh (ConMt 



Outside Resource and 
Community Activities 

A. Sociologist 

B* Have students find 

examples- in the 

community & relate t^am 

to the basic circuit 

& its function. 




Resource anO Reference Materials ( 

Publications : j 

Interior El€ ctric Wiring . i 

Eennard C* cTraJiain ; 

American Tech. Society j 

Chicago, 111. i 
Electrical Construction vJiring 



IJalter 



Alerich 



American Tech. 
Chicago,. 111. 



Society 



al idio-Visxial : 
^low of EXectr .' .city , BAVI 
#29800 Exements of Electrical 
Ci rcuit s f 

Urlv. of 111. Champaign, 111. 

CotT'inunity ; 

i. Sociologist 



Continued and Additiona l Suggeste d 
±. i'cv7er=Jb'ooa , fuel , etSZ ~~ . 

2. Load=People, demand ^^^^ ^ 

3. Return wire==T-7aste disposal 

4 . Gauges=Communication 

5. Protection=Liraiting factors avai] 
food , etc . 



ERIC 



'and Addition al Suggested Learning Experiences 
-ood , ruei , ett: 
eople^ demand 



(Con*t from I. E.) 



wire=Waste disposal 



=Comiaunication 
fcion=Liraiting 
etc. 



factors available land^ housing < 



C 3. Environmental factors are limi ting 
K on the n umbers of organisms living 
E within their influe nce, thus, each Subject 

T _environirent has a carrYing_caEacity. Problem Orientation Dete^ 

Carryinc 



Discipline iirea Industr 

Electri 
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B.KHAVIQRAL OBJECTIVES 



Coc^nitiv e: Given a fixed 
power source, the student 
v/ill experiment to find 
its maximum capacity, 
and then compute this 
capacity using mathematics, 
Affective; The student 
v/ill realize that there 
is a limit to the load 
a circuit cr system can 
handle. 



Skills to h e Learned 

1. Electrical computations 

2. Load capacities 

3. Functior of fuses 



SUGGESTED LEARNING. -E. 



Student-Centered in class Il7 
activity 

A. Kave each student load 
a fused (20)Amp) circuit 
with household applicances 
until it becomes overloade(|l 

1. Toaster 

2. Coffee pot 

3. Electric fry pan, etc* 

B. Discuss circuit handling 
capacity, and hov/ to 

, compute Amps 

1. Amps=I?atts/volts 

2. Sum of amps, drawn by 
each appliance cannot 
be^ larger than supply 
amperage . 

Have stude. zs design and 
set up dif .erent appliance 
combinations vWiich v;ill 
not overload circuit. 
Discuss safety factors 
concerning electrical 
house circuits 

1. Nat. elec. code-80% of 
amperage maximum 

2. Fire hazards 
(Con't) 



C. 



D 



rs are limi ting 

isms living Discipline Area industrial Urts 

_thus, each Subject Electricity-Electronics 



ing caeacity. Problem Orientation Determihincr Grade7-12 

Carrying Capacities 



SUGGESTED LEARMIMG EXPERIENCES 



I* Student-Centered in class 
activity 

A. Have each student load 
a fused (20) Amp) circuit 
v;ith household applicances. 
until it becomes overloade({i 
1* Toaster 
2» Coffee pot 
3* Electric fry pan, etc* 
B* Discuss circuit handling 
capacity, and hov; to 
compute Amps 
1* Amps=r7atts/volts 
2. Sum of amps, drawn by 

each appliance cannot 

be larger than supply 

amperage • 
C. Have students desigr* and 
set up different appliance 
combinations which v/ill 
not overload circuit* 
D* Discuss safety factors 
concernin'g electrical 
house circuits 
1. Nat* eieci code-80% of 

aiaperage maximum 
2* Fire hazards 
(Con^t) 



[I. Outside Pvesource and 
Community Activities 
A'* Electrician 

B. Have students survey 
neighborhood for 
hazardous electrical 
wiring situations, 
start a drive to 
re-work or have 
something done about 
inferior wiring 
facilities 

C. Public Service rep. 
D* Underwriters lab. 



Resource anc" Reference Materials 
Publicationg ; : 

Electricity ^ Goodheart-Wilcox 
Howard H. Gerrish 

Basic Electricity ^ McGraw Hill j 
Paul B. Zbar 

Introductior to Electricity. & 
Electronics / Delmar Loper & 
A.H.R. 

Audjo-^^lsual : 
Trar.spar^ncj es to Aid 
Explanation of Ampere 
Computation 

Coitimunity : 

Electrici an 
2* Public service rep. | 
3, Possibly rep • from Underv;r iters j 

laboratory 



Continued and Addi tonal Suggested Lea. 
(Con't from !•) 

E, Relate overloading problems to t 
of overcrowding and over-use of 
products . 

1^ Conduct community wide drive to j 
area aibout overloading circuits, 
local people (especially in olde 
update their electrical wiring sj 



dditonal Suggested Learning Experiences 

^r loading problems to todays problems 
wding and over-use of resources & 



immunity v/ide drive to inform persons in 
: overloading circuits, and try to get 
>Ie (especially in older homes) to 
iir electrical v/iring systems. 
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C 4> An g.dequate supply of 



pure 



N v/ater igr essen tial for lif 
C ' " "^-^ 



e. 



p . (also c an apply to concept #5) 
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• Disciplin 
Subject 

Problem 0' 
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BBHAVIORAL 0 BJKrTT\7P;.g 
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The student 

will ue able to list 
6 environmental losses 
caused by the production 
of electricity. 
MfL9,tiZ£- The student 
will gain knowledge of 
environmental loss due 
to the production of 
electricity. 



Skills to be Learned 



How electricity is produced 
Mow the production of 
electricity effects 
our envirorment. 
How to develop a question- 
aire. 



SUG GEd 

I. StudGnt-Centeredn. 
activity 

A. Class discussion 
electricity is p 

1. What kinds of 
aire produced 
produced by t 
of electricit 

2. How much of^t 
is .produced I 

3. What are the 
effects of th 

B. Students will ma' 
bulletin board si 
environmental lo 
by producing one 
of electricity 
1. Burning fossi" 
2o Water power 

3. Nuclear energy 

C. Students develop 
aire and conduct 
survey on the fo 
question: 
To reduce poliuti 
by the productio 
v/hich would rat 
(Con't) 



pply of pure 



for life. 



concept #5) 



Discipline Area Industrial Arts 



Subject 



Electricity-Electronics 



Problem Orientation Production of 



Grade 7-12 



Electricity 



VIVES 



h*t 

on 

[it 



duced, 



lon- 



SUGGESTED LEARNING EXPERIENCES 



2. 



3, 



II. 



ion 



I . StudGnt-Centered~irPGlass 
activity 

A. Class discussion on how 
electricity is produced: 
1. What kinds of pollutior 

are produced by the 
produced by the product 
of electricity: 
How much of ^this pollutjion 
is produced! 
What are the environmeni 
eff<=^cts of this pollution? 

B. Stude v/ill make a 
bulletxn board shov/ing 
environmental losses causeld 
by producing one mega-watt 
of electricity by 
1. Burning fossil fuel 
2o Water power 
3* Nuclear energy 

C. Students dev(Slop question- 
aire and conduct community 
survey on the follov/ing 
question: 

To reduce pollution caused 
by the production of elect}:icity 
v/hich would rather do, 
(Con't) 



Outside Resource and 
Community Activities 

Speaker from local 
power company, 
3» Field trips to hydro-- 
piant nuclear plant, 
and fossil ^fuel plant. 



Resource and Reference Materials 



P ublications ; 

Environmental Cost of Electric 
Power f 

Scientists Institute for Public 
Information. 
30 E. 68th St. N. Y. , N. Y. 10021 
National Wildlife ^ 
National Wildlife Federation 
Aprilrfrlay, 1972 P. 18 

Audio-Vi s ua 1 ; 
Electricity: How It Is 
Generated. 

#01136 -U. of 111. Champaign, ill. 



Community ; 

Rep. from local pov;er company. 



Continued and Additional Suggested 



(Con't from I.) 
pay 1/5 more for electricity each 
required to reduce use of electri 
each month? 

D. Construction of models of the 
of generating stations for pla 
table display v;ith environment 
associated with construction a 



/ 



i Continued and Additional Suggested Learning Experiences 
j (Con' t from I, ) 

i pay 1/5 more for electricity each month, be 
I required to reduce use of electricity by 1/5 
; each month? 

; D. Construction of models of the various types 
of generating stations for placement in sand 
table display v;ith environmental impact effects 
associated with construction and operation of same. 



w 
I 



C 6, Natural resources are not equal ly 

0 " : " 

N distributed over the earth or ove r 
C ' ' T 

E time and greatly affect the Subject 

p • ^ - 



Discipline Area Industrial! 

Electricitl 



T geographic conditions and quality o f Problem Orientation Transmi 
life. ( ;^lso can apply to Concept 9) Electrical! 



BEHAVIORAL OBJECTIVES 
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Cognitive ; The student 
will l;e able to list 3 
problems in moving 
electricity from 
production plant to 
consumer. The student 
will be able to list 
the natural resources 
used to produce electricity. 
Affective ? The student 
will realize how the 
production of electricity ' 
has changed the environ- 
ment . 



Skills to be Learned 

How electrcity is produced. 

How the production of 

electricity affects our 

environment. 

How electric power is trans- 
mitted. 



SUGGESTED LEARUING EXPE 



I. Student-Centered TrT class^ TTT. 
activity 

A. Students will study hov; 
natural resource distri-* 
bution affects methods of 
electricity production. 

1. Hov; is electricity 
produced, in states 
that have large supplies 
of water r 

2. How is electricity 
produced in states 
that have large o 
supplies of coal. 

3. Hov; is electr: rtitj 
produced in states 
that have large suppliei; 
of oil or natural gasC 

4. How is electricity 
supplied in areas that 
have none of the 
resources u:.ed to ^ 
produce electricityf 

B. Students will study hov; 
man has manipulated his 
environment to produce and 
transmit electric pov;er. 
(Con't) 
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Discipline Area Industrial Arts _ 

.subject PI Pnhricitv-Electronics 

Problem nr-i onjTransmission of 

Electrical Energy. 



Grade7~12 



it-H2entered ' in class 

ddents v'ill study how 
cural resource distri-- 
tiori affects methods of 
sctricity production. 
"how is electricity 

produced in states 

that have large supnlie^ 
: of water i I 

How is electricity 

produced in states 

that have large 

supplies of coal. 
' Hov; is electricity 

produced in states 
: that have large supplie-'i 

of oil or natural gas. 
. How is electricity 
• supplied in areas that 

have none of the 

resources used to o 
: produce electricity, 
fcudents will study how 
,an has manipulated his 
nvironment to produce and 
rahsmit electric power. 



II. 



ERIC 



Outside Resource and 
Community Activities 
Rep. from local power 
company . 

Field trip to electric 
power plants of different 
types . 



Resource and Reference Ilaterials Continued and Additional Suggested Lear ni. 
PubTications : 1. Building of dams to produce electrici 

Environmental Cost of Electric 2. Building power transmission lines. 

Power^ 

Scientists Institute for Public 
Information y 

30 68th St, N.Jif,, N,Y, 
National WildliffS y 
National Wildlife Federation 
April-^^'^ay, 1972 p, 18 

Audio-Visual : 
#50774 Dams 

University cf 111^ Champaign^ II], 



Corrimunity ; 

Rod. from local power company. 



nls I Continued and Additional Suggested Learning EXperi(snces 



1. Building of dams "to produce electricity. 

2. Building power transmission lines. 



(Con't rrom I . ) 



LC 



111. 



C 1. Factors such as facilitating 



J 



M transportation/ economic condition s ^ 
C 

E population growth ^ and increased 



Discipline Area Industrial Ar t| 
Subject Electricity-Ell 



leisure time have a great influence Problem Orientation Factors in| 



on changes in land use /"^nd centers 
of population density* 



Production of Mev/ HydJ 



EEKAVIC^RAL OBJECTIVES 
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Coq nitivo ; COhe student ^ 
will list 7 considerations 
and their involvement in 
hydroelectric dam building. 
Affective ; 0?he student 
v/ill realize the complexity 
of involvements in 
developing J^ydroelectric 
pov7er> 

Skills to be Learned 

1, Production of hydroelectri 
power • 

2, h projects impact 
on the environment 

3, Planning of a project 



SUGGESTED LEARKIIIG EXPERIEl 



ERIC 



Student-Centered in class 
activity 

A* Have selected students 
read book, ( Z^anic 5 ) 

B, Panel discussion about 
the hydroelectric dam's 
environmental impact on 
the following areas, 
1 • Transporta tion 
2, Natural Resources 
3* Population growth 
4o Le isur e time use 

5, Economic factors 

6. Land use changes 

C. Field trip to local 
hydroelectric dam 
(Peshtigo River has 5) 
1, Evaluate dam's 

environmental impact 
& relate to Manic 5 
i\. Changes in wildlife 

B. Changes in land use 

C. Changes in v;ater 
quality 



II 



Outsil 
Commul 

A. Fi^ 

hyc 

B. Rei 

povi 



3ustrial Arts 



^ctricity-Electronics 



^ Factors in The Grade ?- 12 
I of rTev7 Hydroelectric IPower 



:i UG EXPSRIEMCES 

II- Outsiae Resource and 
Coipjrtunity Activities 

A. Field trip to 
hydroe lec trie dam . 

B. Representative from 
power CO. 



Resource and Reference Materials 
Publications : 
Manic 5 

Modern General Shop ^ 
Goodheart-Wilcox 



Continued and Additional Suggest j 
io IJhat other uses does a hydro^ 
besides producing power? 



Audio-Visual ; 

#82045 'S:ne Dam BuilQers 

#50774 Dams 

^f53537 Man Changes the Nile 

?f 0 5800 tvater Pov/ey 

Uni of 111., Champaign, 111. 



Community t 

1, Representative from pov;er co. 
2* Fox River, 2 power dams 

near Kaukauna, 1 at Appletonf i 

3. Peshtigo River 

4. Ilenoairee River, Wolf River, 



J 
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Continued and Additional Suggested Learning Experiences 



1. Tlhat other uses does a hydroelectric dam have 
besides producing power i 



er|c 



I 



o 

H 

O 

<u 

O 

^, 

CM 
I 

in 

n*. 
O 
! 

O 

I 

in 



H 
H 
H 

0) 
f-l 
4J 
•H 

Eh 

< 
CO 



c 

0 
N 

c 

E 
P 
T 



8, Cultural, economic^ social, an d 
political factors determine statu s 
of man's values and attitudes 



toward his environment . 



Discipline Area _Inc 
Subject El^ 



Problem Orientation 

To 11 



BEHAVIORAL OBJECTIVES 



C ognitiv e; The student 
will rasearch a specific 
thermal pollution alter- 
native and write an opinion 
paper. 

A ffective g The student 
w:ll realize the factors 
rel;»ted to thermal pollution 
from atomic energy production 



Skills to be Learned 

1. Hov7 electricity is pro- 
duced by atomic energy. 

2. Vhat is thermal pollution 
& ho^» do you handle it7 

3 . Brains terming 

4. Safety standards for 
Atomic energy generators. 



ERIC 



J§2^ILSI:]?£.JfEARKl| 

I. Student-Centered 'in class 
activity 

A. After discussing the 

production of power using 
atomic energy, tackle the 
following problems 
Since the water used in 
cooling an atomic reactor 
is considered thermal 
pollution what alternative! 
are available? 
1« It is not a problem 
Use a cooling tov/er 
Pipe it for residential) 
heating 

Put pipes in road for 
snow Si ice removal 
Various industrial usesL 
Fish pond culture/cooli j 
Brainstorm other uses 
Debate aforementioned clas£ 
developed list on pros & cc 
What effect v/ill v/arming LcJ 
Mich, have on drinking v;at:( 
quality of city water (eg. 
Green Bay) , from blue-greei 
algae tastes? 



2. 
3. 

4. 

5. 
6. 
7. 



C. 



/ 



\ f ecpnomic, social, a nd 
Ictors determine statu s 

lues and attitudes 

Invironment. 



Discipline Area Industrial Arts ^ 

Subject ' Electricity-Electronics 



Problem Orientation The Alternatives Grade 7-12 

To Thermal Pollution 



lOBJECTIVES 



SUGGESTED LEARNING EXPERIENCES 



3tu<3ent 
specific 
n alter- 
L an opinion 

tudent 
\ factors 
lal pollution 
Iqy production* 



Irned 

Ity is pro- 
■lie energy, 
lal pollution 
[handle it; 

|r 

Irds for 
generators . 



ERIC 



Student-Centered in class II • 
activity 

A* After discussing the 

production of power using 
atomic energy^ tackle the, 
following problems 
Since the water used in 
cooling an atomic reactor 
is considered thermal 
pollution what alternative 
are available? 
lo It is not a problem 

2. Use a cooling tov;er 

3. Pipe it for residential 
heating 

4* Put pipes in road for 
snow & ice removal 

5. Various industrial uses 

6. Fish pond culture/cooli:|ig 
?• Brainstorm other uses 

Bo Debate aforementioned clasi 
developed list on pros & c6ns* 

C* What effect v/ill warming Luke 
Mich* have on drinking v;at:c|ir 
quality of city v/ater (eg. 
Green Bay) , from blue-greeii 
algae tastes 5 



Outside Resource and 
Community Activities 

1; Rep. from AEC 

2. Discover within the 

community other sources 
of thermal pollution* 
3* Marine l^iologist/ 
limnologist 

4. Fishery bio legist ^ DNR 

5. Site visitation* 
vistor center, Point 
Beach Nuclear Plant, 
Tv;o Creeks, Wis. (highly 
recommended) 



Resource and Reference Materials" 
Publications! 
Literature^from AEC 
Address below. . 



Continued and Additional ^Suggested LeJ 



i. PJith 2 aquariums set up with fish: 
induce thermal pollution & oht 

Technical notes Te:::peratures above 
become damaging to most v;arm v/ater f: 
above 70-75 degrees become damaging 
water fish such as trout & white fishJ 



Aucio-Visua l ; 

Power & Promise 

AEC Chicago Operations Office 

Office of Information 

9800 S. Cass Ave. 

Argcnne, 111., 60439 



Community s 

lo AEC --(Atomic Energy Commission 
2o Marine biologist -U.lh Qreen 
Bay 

DNR Fishery division 
Wisconsin Mich. Power Co. 
Appleton, Wis (co-operators 
of Point Beach Nuclear 
Reactor. 

Wisconsin Public Service 
(operator of Carlton Nuclear 
Reactoi ) 



4. 



5. 



ERiC 



•aterials 



Continued and Additional Suggested Learning Experiences 



1. ?7ith 2 aquariums "set up with .fish & vegetation 
induce thermal pollution & observe results 



Technical note? Teriiperatures above 85-90 degrees 
become d amag ing to most v/arm water fish. Temperature 
above 70-75 degress become damaging to most cold 
water fish such as trout & v/hite fish. 
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C . 10/ Short-term economic gains 



may produce long-term environmenta 1 



losses. 



Discipline Area Industrie 
Subject Electri cs 



Problem Orientation Prope3 



BEKAVICRAL OBJECTIVES 



0 

H 
4J 
•H 
EH 

< 
W 
CO 

w 



Cognitive: O'he student 
v/ill list 3 areas in 
house wirincT x^here 
meeting code minimums 
may prove insufficient 
over a period of time, 
& v/hy. 

Affective: ^he student 



will realize the need 
for planning ahead in 
house wiring and 
using proper materials 
even though the cost 
iiiay be higher > 



Skills to be Learned 



1. Cost analysis sheets 
2* Electrical codes 



SUGGESTED LEARNING EXa 



ri, 



B. 



C. 



1 

2 
3 



I. Student-Centerisd in class 
activity 

A. Presentation on local 

electrical building .codes 
and requirements by build- 
ing inspector or local 
electrician. 
Discuss why these codes 
should be met and even 
exceeded. 

1. Added appliances in 
future. 

2. Failure of minimum 
facilities 

Introduce and discuss 
flat-rate book for 
electrical v/ork-nev; v/ork 
vs . remodeling . 
(Minimal equipment & 
facilities v/ill have to 
be replaced as time goes 
on & other appliances are 
added/ etc. ) 

1. Install outlet-new-$15o ( 

2. Install Outlet-remodel 
work--$30.00 

Brainstorm v/astes brought 
about by necessity of re-wi]|ring| 
(Con't) 



D. 



crt-term economic gains 
d uce long-term enyironment a 1 



Discipline Area Industrial Arts 

Subject Electricity-Elect'-ronics 



Problem Orientation Proper Home Wiring Grade 9-1 2 



C^RAL OBJECTIVES 



Vhe student 

areas in 
a where 
e miriimums 
nsuf f icient 
od of timer 

'he student 
o the need 
a ahead in 
g and 

r materials 

the cost 
er . 
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ysis sheets 
al codes 
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SUGGESTED LEARNING EXPERIENCES 



I. Student-Centered T.n class ' El" 
activity 

A. Presentation on local 
electrical building codes 
and requirements by build- 
ing inspector or local 
electrician. 

B. Discuss V'hy these codes 
should be met und even 
exceeded. 

1. Added appliances in 
future. 

2. Failure of minimum 
facilities 

C. Introduce and discuss 
flat-rate book for 

electrical v;ork-nev; v/ork 

vs . remodeling . 
(Minimal equipment & 
facilities v;ill have to 
be replaced as time goes 
on Sc other appliances are 
added/ etc. ) 

1. Install outlet-nev;-$15o 0 

2. Install Outlet-remodel 
work-$30. 00 

D. Brainstorm v/astes brought 
about by necessity of re-v;irina 
(Con't) 



Outside Resource 
Community Activities 

1. Building inspector 

2. Local electrician 

3. Local contractor 



ii 



Resource r-!id Reference Materials 



publications ; 

1p Contracto"rs__Flat-.Rate Manual 

2. National Electrical Code 
National Fire Protection Assoc. 

3. Wisconsin Administrative Code 
Public Service Commission 



Audio-Visual: 



Community ; 

1* Local electrician 

2. Local contractor 

3. Building inspector 



.ugqested Learnihj 



Continued and Additional 
(Con't from TTIffT 

1. Natural resources in building mater ialj 
must be dismantled. 

2. Copper from wire which must be discard^ 

3. Time needed to make necessary changes 

1. Set up model or mock-up of v/all sectioj 
students actually install an outlet (ij 
Now put in inside wall covering (ie. pi 
have students install outlet in finish] 
Note difference in time & effort involl 



s 



als I Continued and Additional Suggested Learning Experiences 
(Con't from !• D) - . r— — r- - - 

:al !• Natural resources in building materials of v/alls 

must be dismantled • 
ssoc. 2* Copper from wire which must be discarded & replaced 
ode 3 • Time needed to make necessary changes 

!• Set up inodel or mock--up of v/all section & have 

students actual!^' install an outlet (in bare framing) 
Ilow put in inside wail covering (ie. paneling) and 
have students install outlet in finished v/alli 
Note difference in time & effort involved. 



C 11. Individuai^acts^ duplicated 

0 ... 

N or cbrapbvmded/ produce significant Discipline Area Inl 

C . - — 

E erivirohriental alterations over tim e. Subject Ell 



Problem prientationi 
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BEHAVIORAL OBJECTIVES 



Cognitive ; The student 
v/ill be able to construct 
* ah electromagnet, and 
vary its carrying capacity . 
Affective ; ^he student 
will realize that every 
individual act changes 
the system of which it 
is a pairt. 



Skills to be Learned 
How to make an electro- 
magnet. 

How to Increase the force 

of an electromagnet. 

How individual acts compound 



III II 1 1 II 1 1 iiW " 



Student-Centered^ oh class^ 
activity 

A. Students will study the 
methods of increasing 
the strength of ah 
electromcvgnet . 

1. increase current 
24 Increase turns of 

wire. 

3. Increase size of core 

4 . Change core material 

B. Students will make an 
electromagnet and keep 

, adding turns of wire 
until current flow is tool 
low and system fails. 
Ci Discuss how A.&, B. relate 
to environmental problems 
" > Throwing paper oh 
■ streets. 

2. Too many taps on water, 
line. 

^ 3. Oyer loading sewage 
plants 
4. Gyerlpading power 
supply. 



idual acts , udupilcateyd 



ded/ produce significant Discipline Area industriai. Airts 



bal alterations over tim e . Subject 



^Electronics 



Problem-Otientation riaghetism. 



Grade 7-12 



OBJECTIVES 



student 
:> construct 
It, and 
cng capacity. 
: student 
lat every 

changes 
/hich it 



earned ' 
electror 

i the force 
ignet. 
acts compound 



SUGGESTED LE ARI-TI KG EXPERIENCES : 

II. Outside Resource and 



Student-Centered in class" 
activity 
A« Students v;ill study the 

methods of increasing 

the strength of an 

electromagnet. 

1. Increase current 

2. Increase turns of 
wire . 

3;. Increase size of core 
4. Change cpife material 

B. Students will make an 
electromagnet and keep 
adding turns of v/ire 
until curfent flow is too 
low and system fails. 

C. Discuss how A.& B. relate 
to environmental problems. 

1. Throwing paper on. 
streets. 

2 . Too many_ taps on water 
line. 

3. Overloading sewage 
plants 

4 . Overloading power 
supply. 



Conrniiinity Activities 
Rep. from, telephone 
CO . to speak on electro- 
magism. 



Resource. and Reference Materials 



ERIC 



Publications .^ 
?4odern General Shop / 
Walter Ci. 
GoodhearthrWilicox 
introduction To Electricity / 
and Electronics , 
Loper and AER ^ 
Delmar Publisher 

A udi o-Visuai : ; 
Electromagnets,;. How They. 
Work #0M53 

University of 111. , Champaign > 
111. 

Ferromagnetic Domain. Unit 
Bell Telephone Co. 

Community : 

Rep . f rom- te lephohe co . 



Continued and Additional SuggesteJ 



e Materials 



Continued and Additional Suggested Learning Experience ? 
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, 12, Private ownership must be 

. regarded as^ a stewar d ship , and Discipline Area 

■ Should not encroach upon or viola te sub j ect 

..^th^clividu^ right of others. Problem OrientatiJ 



BEHAVIC^L objectives" 



Cognitiv e; The student 
will show iri writing 
the relationship of the 
ECC-OPER^BCT>TVI & give 
3 specific examples, 
Mfective : The student 
will become aware ;that 
transmitter operation 
carries responsibilities 
to others o 



Ski lis ,to , be jLearned 

1. Transmitter design, 
tuning & operation. 

2. FCC ruies & regs. 
(rights of others) 

3. Licensing procedures, 



B. 



- . - . SUGGESTED VL EAj 
I. Studentr-Centered in cla'sF 
activity 

A. What effects are pro-^ 
diiced by an improperly 
tuned R.Pi transmitter/ 
antenna. 

1. Inefficiency 

2. ImprojDer coupling 

3. Chirping 

4. R.F. shift 

5. Over/under modulatior 

6. Harmonics 

Why must BCI &TVI be cui] 
1. Rights of others 
2 Pride of operation. 
3. FCC Rules & reguiaticl 
(The: FCC moniters to - I 
protect rights of bthersl 
& to insure proper operal 
of the station) 
Discuss cause & effect 
between A & B. 
What can be done to curel 
BCI & TVI 

1. Tune & design trans, 
equip., properly (disci 
various stages of trai 



C. 



D. 
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nership must be^ 



tewardship ahd- 



Disciplihe Area Industrial Arts 



Electricity^Eiectronics 



oach. upon or. vi olate Subject 
right of others Problem Orientation BCI & TVI & 



Rights of Others 



Gradell-Ti2 



CTIVES 
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SUGGESTED LEARl^ING EXPERIENCES^ 



B. 



I • Student-Centered in clasl | il. 
activity 

A. What effects are pro- 
duced by an improperly 
^tuned R.P. trahsmitter/ 
antenna 

Ic Inefficiency * 

2. improper coupling 

3. Chirping 

4. R.P. shift 

5. Over/under modulation 

6. Harmonics 

Why must BCI &TVI be cured? 
1. Rights of others 
2 Pride of operation 
3, FCC .Rules & regulation 
(The FCC mohitef s to 
protect rights of others 
& to insure proper operattibn 
of the station) 
Discuss cause & effect 
between A & B. 
What, can be done to cure 
BCI & TVI 

1. Tune & design trans. 

equip, properly (disculss 
various stages of tranp^ ) 



C. 



D. 



Outsxde Resource and 
Community Act^ivitie^: 

1. Local first class 
radio-TV engiiieer 

2 . Rep . from FCC (U . S . 
Gpurthouse> 219 Si, 
Clark. St.., Chicago, 
111;) 

3 . Radio & TV repairmen^ 



ft 



Resource and Reference Materials . „ Continued and Additional Sugcrested Learnin 

Publications : 1. Establish & operate a "ham station*' & 

Introduction to -Eiectricity^ & students tq earn "ham tickets" 

Electronics Loper & vAHR 

Delmar Pub. Albany^ .N. Yi 

Radio Amateurs Handbook^ 

American Radio Relay League 

Electronic , Communication ^ 

Robert L. SLrader/ 

McGrawrHill. Book Co. 

Audib-r Visual: 



Community t 

1.. Radio-TV eng-ist class 

2. Radip-TV repairman 

3. FCC rep i 



rials 



Gontinued and Addition al Sugges ted Learning Experiences 
li Establish & operate a "ham station" & encourage 



students to earn "ham tickets" 
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PROJECT I-G-E Episode Evaluation Form (Reproduce o| 



Please fill in: 
Subject: , 



Grede; 



Concept No. Used: 



Poor 


Good 



































In commentihg on each episode usl 
form. Feel free to adapt it and a 
your critiques and cbimnents - hegaj 
hand column, please rate (poor, goc 
make specific comments or suggestii 
vided to help us make this .a more 



i. Behavioral Objectives 
A. Cognitive: 



it. Affective: 



11. Skills Develope'cT 



iii. ^uggescea Learning Expe 



A. In class : 



rlences 



is, uutside i Community Activities: 



/cSPf Jf^ Resource & Reference Materials" 
^specific suggestions -S^cbratnents) 



CT I-C-E Episode Evaluation Form (Reproduce or duplicate as needed) 



In commenting on each episode used in your class , pleass use this 
form. Feel free to adapt it and add more pages. Let us know ^ 
your critiaues and comments - negative and positive* In tne lerc- 
hand column, please rate (poor, good, excellent)^ach item. M 
make specific comments or suggestions if possible in the space pro- 
vided to helo us make this a more usable guide. Thank you. 



I. Behavioral Cbjectives 
A. Cognitive: 



E. Affective: ~ 



LI. Skills Developed 



XI. Suggested Learning Experiences 
A. In Class: 



Jb. Outside & CoTimunity Activities: 



TV. Suggested Resource & Reference Materials 
(specific suggestions & comments.) 
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Project I-C-E 
Serving Schools in CESA 3-8-9 
1927 Main Street 
Green Bay^, WJ. 



